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Aryl Ether Substituted Imidazoquino lines 

Field of the Invention 

5 This invention relates to imidazoquinoline compounds that have a 1 -substituent 

that contains ether and aryl or alkenyl functionality, and to pharmaceutical compositions 
containing such compounds. A further aspect of this invention relates to the use of these 
compounds as immunomodulators, for inducing cytokine biosynthesis in animals, and in 
the treatment of diseases, including viral and neoplastic diseases. 

10 

Background of the Invention 

The first reliable report on the l/f-imidazo[4,5-c]qumoline ring system, Backman 
et ai., J. Org. Chem. 15, 1278-1284 (1950) describes the synthesis of K6-methoxy-8- 
qumoLinyl)-2-methyl-l#-im^ for possible use as an antimalarial 

15 agent Subsequently, syntheses of various substituted 1 ff-imidazo[4,5-c] quinolines were 
reported. For example, Jain et at, J. Med. Chem. 1 1 , pp. 87-92 (1 968), synthesized the 
compound l-[2-(4-prperidyl)emyl]-l/f-M as a possible 

anticonvulsant and cardiovascular agent Also, Baranov et al M Chem. Abs. 85, 94362 
(1976), have reported several 2-oxoimidazo[4,5-c]qumolines, and Berenyi et aL, i 

20 Heterocyclic Chem. 1 8, 1 537-1540 (1981), have reported certain 2-oxoimidazo[4,5- 
c]qumolines. 

Certain l/f-hrudazo[4,5-c]qumolm-4-amines and 1- and 2-substituted derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia y U.S. Patent Nos. 4,689338; 

25 4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated herein by reference. 

There continues to be interest in the imidazoquinoline ring system. Certain 1H- 
imidazo[4,5-c] naphmyridmc^arnines, lH-imidazo [4,5-c] pyridm-4-arrtines, and 1H- 
imidazo[4,5-c] qumolm-4-arnines having an ether containing substituent at the 1 position 

30 are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29693. 
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There is a continuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cytokine 

biosynthesis in animals . Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
amine and tetrahydroimidazo[4, 5<]qumolme-4-amine compounds that have an ether 
containing substituent at the 1 -position. The compounds are described by Formulas (I), 
(II), (HI) and (TV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, Ru Ra, and Rare as defined herein for each class of compounds having 
Formulas (I), (II), (III) and (IV). 

1 5 The compounds of Formulas (I), (II), (D3), and (IV) are useful as immune 

response modifiers due to their abitity to induce cytokine biosynthesis and otherwise 
modulate the immune response when administered to animals. This makes the compounds 
useful in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the immune response. 

20 The invention further provides pharmaceutical compositions containing the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
an animal by adrninistering a compound of Formula (I), (II), (CO), or (IV) to the animal. 
In addition, the invention provides methods of synthesizing the compounds of the 

25 invention and intermediates useful in the synthesis of these compounds. 
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Detailed Description of the Invention 

As mentioned earlier, we have found certain compounds that induce cytokine 
biosynthesis and modify the immune response in animals. Such compounds are 
represented by Formulas (I), (II), OH), and (IV), as shown below. 

Imidazoquinoline compounds of the invention, which have ether and aryi or 
alkenyl functionality at the 1 -position are represented by Formula (I): 

NH 2 




X-O-Ri 

CO 

10 wherein: X is -CKRi-, -CHR 3 -alkyl-, or-CHR 3 -alkenyl-; 

R, is selected from the group consisting of: 
-alkenyl; 
-aryi; 
-Rr-aryU 

15 R 2 is selected from the group consisting of: 

-hydrogen; 
-alkyl; 
-alkenyl; 
-axyl; 

20 -heteroaryl; 

-heterocycryl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyi-Y-aryl; and 

25 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 

3 
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-N(R 3 )2; 

-CO-Ci-io alkyl; 
-COOCi-ioalkyl; 
5 -N 3 ; 

-aiyl; 

-heteroaxyl; 

-heterocycryl; 

-CO-aryl; and 
10 -CO-heteroaiyl; 

R* is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each R 3 is independently H or Cuo alkyl; 
each Y is independently -O- or -S(0)o-2S 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifhioromethyl; 
or a pharmaceutically acceptable salt thereof. 



The invention also provides nnidazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyl group. These compounds are represented by structural formula (II): 




wherein X is -CHR 3 -, -CHRj-aDcyl-, or -CHR 3 -aIkenyl-; 
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Rio is selected from the group consisting of: 
-ft 
-aDcyl; 

-alkenyl; and 
5 -aiyl; 

R2 is selected from the group consisting of: 
-hydrogen; 
-aBcyl; 
-alkenyl; 

10 -aryl; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-alkyl-Y- alkenyl; 
15 -alkyl-Y-axyl; and 

-aDcyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 

20 -N(R 3 )z; 

-CO-N(Rj)2; 
-CO-C M0 aDcyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 

25 -aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

30 nis0to4; 

each Y is independently -O- or -S(0)o.2-; 
each R3 is independently H or Cmo alkyl; and 
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each R present is independently selected from th group consisting of Q.io 
alkyl, Cuio alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

The invention also includes tetrahydroimidazoquinoline compounds that bear an 
ether and aryl or alkenyl containing substituent at the 1 -position. Such 
tetrahydroiinidazoquinolme compounds are represented by Formula (IE): 

NH 2 



10 wherein: 




(III) 



X is -CHR 3 -, -CHRj-alkyK or-^CHRa-aJkenyl-; 
Ri is selected from the group consisting of: 
aryl; 

alkenyl; and 
15 RrHiryl; 

R 2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aryl; 

-heteroaryl; 

-heterocyctyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-aryl; 
25 - alkyl- Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
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-OH; 
-halogen; 
-N<Ra)i; ^ 
-CO-N(R,)2; 
-CO-Cmo alkyl; 
-CO-O-Ci-ioaDcyl; 
-N 3 ; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-axyl; and 
-CO-heteroaryl; 

R4 is alkyl or aflcenyl, both of which may be interrupted by one ox more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

An additional class of immune response modifying compounds of the invention are 
tetrahydroirmda2oo^oline compounds that have an ether containing substituent at the 1- 
position, where the ether cemtaining substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (TV): 



10 



15 
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wherein 




X-O— (CHtOuo— C=CR l0 
(TV) 



X is -CHR 3 -, -CHR 3 -alkyl-, or -CHR 3 -alkenyl-; 
5 R 10 is selected from the group consisting of: 

-H; 
-alkyl; 

-alkenyl; and 
-aryl; 

10 R 2 is selected from the group consisting of: 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

15- -heteroaryl; 

-heterocycryl; 
-alkyl-Y-alkyl; 
-aDcyirY-aryl; 
-aflcyl-Y- alkenyl; and 

20 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 
-N(R 3 y. 

25 -CON(R3)2; 

-CO-Cwo alkyl; 
-COO-Cmo alkyl; 
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-N 3 ; 
-aryl; 

-heteroaryl; 
-hcterocyclyl; 

5 -CO-aryl; and 

-CO-heteroaryl; 
each Ra is independently H or Cmo alkyl; 
each Y is independently -O- or- S(0)o.2-; 
n is 0 to 4; and 

10 each R present ia independently selected from the group consisting of Q. 

alkyl, Ci-io aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

Preparation of fee Compounds 

1 5 Compounds of the invention can be prepared according to Reaction Scheme I 

where R, R 2 , X and n are as defined above and Rn is alkyl substituted by an aryl group 
wherein the aryl group may be unsubstituted or may be substituted orRj, is substituted 
aryl with the proviso mat if Rn is substituted aryl at least one substituent is a strong 
electron withdrawing group located ortho or para to the ether bond. 

20 Reaction Scheme I 




In Reaction Scheme I a 4-ainino- 1 ^imidazo[4,5-c]qumoln> 1-yl alcohol of 
Formula X is alkylated with a halide of Formula XI to provide a l/7-imidazo[4,5- 
cjqmnolm^ammc of Formula XII which is a subgenus of Formula I. The alcohol of 
25 Formula X is reacted with sodium hydride in a suitable solvent such as N,N- 

dimethylformamide to form an aBcoxide. The halide is then added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (~50°C) if 
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desired. The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, U.S. Patent 
No. 4,689,338 and Gerster et al., U.S. Patent No. 5,605,899, the disclosures of which are 
5 incorporated by reference herein; others can readfly be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides et al., U.S. Patent No. 5,395,937; and Gerster et aL, U.S. Patent No. 
5,74 1,908, the disclosures of which are incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 
10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, Ra, R n ,X andn are as defined above. 

In step (1) of Reaction Scheme II a l/f-irnidazo[4,5-c]quinolin-l-yl alcohol of 
Formula XHI is alkylated with a halide of Formula XI to provide a l/f-imidazo[4,5- 
1 5 c]quinolin-l -yl ether of Formula XIV. The alcohol of Formula XIII is reacted with 

sodium hydride in a suitable solvent such as N,N-dimethylfonnarnide or tetrahydrofuran 
to form an alkoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 
20 catalyst such as benzyltrimethylarnmonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XIII are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No. 5,175,296. 

25 In step (2) of Reaction Scheme II a l//-irindazo[4,5^]quinolin-l-yl ether of 

Formula XIV is oxidized to provide a l//-irnidazo[4,5-c]qninoline-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3 -c hloroperoxy benzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a l/Y-inndazo[4,5^]quinoline-5NH3xide of 

Formula XV is aminated to provide a U/-imid^[4,5^]quinolm-4-arnine of Formula XII 
which is a subgenus of Formula I. Step (3) involves (0 reacting a compound of Formula . 
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XV with an acylating agent and then (ii) reacting the product with an aminatmg agent 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include alkyl- or arylsulfonyl chlorides (e.g., benezenesulfonyl 
chloride, methanesulfonyl chloride, p-toluenesulfonyl chloride). Arylsulfonyl chlorides 
5 are preferred. Para-toluenesulfonyl chloride is most preferred. Part (ii) of step (3) 

involves reacting the product of part (i) with an excess of an flTntnaHng agent Suitable 
aminating agents include ammonia (e.g., in the form of ammonium hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammomum 
phosphate). Ammonium hydroxide is preferred The reaction is preferably carried out by 
1 0 dissolving the N-oxide of Formula XV in an inert solvent such as dichloromethane, adding 
the aminating agent to the solution, and then slowly adding the acylating agent The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (i) reacting an N-oxide of Formula 
15 XV with an isocyanate and then (ii) hydroryzing the resulting product Part (i) involves 
reacting the N-oxide with an isocyanate wherein the isocyanato group is bonded to a 
carbonyi group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
20 of the N-oxide in an inert solvent such as chloroform or dichloromethane. Part (ii) 

involves hydrolysis of the product from part (i). The hydrolysis can be carried out by 
conventional methods such as heating in the presence of water or a lower aflcanol 
optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutically acceptable salt thereof can be isolated using 
25 conventional methods. 
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(2) 

NH 2 




5 Compounds of Formula I wherein R, R 2 , X and n are as defined above and R| is an 

optionally substituted phenyl can be prepared according to Reaction Scheme HI where m 
is 0 to 3 and each R' is independently selected from the group consisting of alkyl, alkoxy, 
alkylthio, haloaflcyl, haloalkoxy, haloalkylthio, halogen, nitro, mercapto, cyano, carboxy, 
fonnyl, aryl, aryloxy, arylthio, arylalkoxy, arylalkyithio, heteroaryl, heteroaiyloxy, 

10 heteroarylthio, heteroarylalkoxy, heteroaiylalkylthio, amino, alkyl amino, dialkyi amino, 
heterocyciyl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl, arylcarbonyl, 
alkoxycarbonyl, haloalkylcarbonyl, haloalkoxycaibonyl, alkylthiocarbonyl, 
aryloxycartxrayi, alkanoyloxy, alkanoylthio, aikanoylamino, aroyloxy and aroylamino. 
In Reaction Scheme HI a 4-amino-l/f-imidazo[4,5^]qumolin-l-yl alcohol of 

15 Formula X is condensed with a phenol of Formula XVI to provide a l//-imidazo[4,5- 
c]qumolm-4-amine of Formula XVII which is a subgenus of Formula I. Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N- 
dimctbylfonnamide is treated with diethyl azodicarboxylate and trrphenylphosphine at 
ambient temperature. The product or a pharmaceuticaliy acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme HI 




Compounds of the invention can also be prepared according to Reaction Scheme 
IV where R, R 2 , R u , X and n are as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a ltf-imidazo[4,5- 
c]quinolin-l-yI alcohol of Formula Xm is protected with a benzyl group. The alcohol of 
1 0 Formula XIII is reacted with sodium hydride in a suitable solvent such as N,N- 

dimemylformamide to form an alkoxide. The alkoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XVm. The reaction can be carried out at 
ambient temperature. 

In step (2) of Reaction Scheme IV a compound of Formula XVHI is oxidized using 
15 the method of step (2) of Reaction Scheme II to provide a 1 //-imidazo [4 ,5 -c] quinoline- 
5N-oxide of Formula XDC 

In step (3) of Reaction Scheme IV a 1 tf-imidazo [4 ,5-c]quinoline- 5N-oxide of 
Formula XEX is chlorinated to provide a 4^hlorc-lfrrmidazo[4 t 5^]qumoline of Formula 
XX Preferably a solution of a compound of Formula XDC in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient ternperature. 

In step (4) of Reaction Scheme IV a 4-chloro- 1 //-imidazo[4 , 5-c]qirinolme of 
Formula XX is reacted with phenol to provide a 4-phenoxy-l^-imidazo[4 > 5^]quinoline of 
Formula XXI. The phenol is reacted with sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) of Reaction Scheme IV the benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4-phenoxy- l//-imida7X)f 4,5-cJqumolin-l -yl 
alcohol of Formula XXEL The reaction is preferably carried out by adding triflic acid in a 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichl oromethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-l/Pimidazo[4,5-c]quinolin-l-yl 
alcohol of Formula XXII is alkylated with a halide of Hal-Rn to provide a 4-phenoxy-Lff- 

5 imid^o[4,5^]quinolu>l-yl ether of Formula XXIII. The alkoxide of a compound of 
Formula XXII is formed by adding the alcohol to a triphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichlorome thane in the presence of a phase 
transfer catalyst such as benzyltrimethlarnmonium chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy- Itf-imidazo [4 ,5^]quinolin- 1 -yl 

ether of Formula XXEI is aminated to provide a lH-miidazo[4,5^]qumohn-4-amine of 
Formula XII which is a subgenus of Formula I. The reaction can be carried out by 
combining a compound of Formula XXIII with ammonium acetate and heating the 
resulting mixture at ~150°C The product or a pharmaceutically acceptable salt thereof can 

15 be isolated using conventional methods. 
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Reaction Scheme IV 




Tetrahydroimidazoquinolinea of the invention can be prepared according to 
Reaction Scheme V where R, R 2 , Ru, X and n are as defined above. 

In Reaction Scheme V a 4-ainmc>^,7,8,9-t£trahyd^ 
y! alcohol of Formula XXIV is alkylated with a halide of Formula XI to provide a 6,7,8,9- 
tetrahydro-l/f-imidazo[^ of Formula XXV which ia a subgenus of 

15 
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Formula IIL The alcohol f Formula XXIV is reacted with sodhim hydride in a suitable 
solvent such as N^-dimethylfoniiamide to form an alkoxide. The aDcoxide is then 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a pharmaceuticafly acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetiahydro-li/-imid^[4^<]o^olmes of Formula XXIV are known, see 
for example, Nikolaides et al., U.S. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, Lindstrom, U.S. Patent No. 5,693,81 1; the 
disclosures of which are incorporated by reference herein. 

10 

Reaction Scheme V 




Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R,Ri,R 2 ,X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4^hloro-3-mtxt>quinoline of Formula XXVI is 
reacted with an amine of Formula R1-O-X-NH2 to provide a 3-nitroqumolin^amine of 
Formula XXVII. The reaction can be carried out by adding the amine to a solution of a 
compound of Formula XXVI in a suitable solvent such as chloroform or dichloromethane 
20 and optionally heating. Many quinolines of Formula XXVI are known compounds (see 
for example, U.S. Patent 4,689,338 and references cited therein). 

In step (2) of Reaction Scheme VI a 3-nitroqumolm^amine of Formula XXVII is 
reduced to provide a quinolme-3,4-diamme of Formula XXVIIL Preferably, the reduction 
is carried out using a conventional heterogeneous hydrogenation catalyst such as platinum 
25 on carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene. 
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to step (3) of Reaction Scheme VI a quinoline-3,4-diainine of Formula XXVHI is 
reacted with a carboxylic acid or an equivalent thereof to provide a li/-irnidazo[4,5- 
c]quinoline of Formula XXDC Suitable equivalents to carboxylic acid include orthoesters, 
and 1,1-diaJlcoxyaIkyl alkanoates. The carboxylic acid or equivalent is selected such that 
it will provide the desired Ra substituent in a compound of Formula XXDC For example, 
triethyl orthoformate will provide a compound where R2 is hydrogen and triethyl 
orthoacetate will provide a compound where R 2 is methyl. The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction. 
Optionally a catalyst such as pyridine hydrochloride can be included. 

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula 
XXVHI with an acyl halide of Formula R 2 C(0)C1 and then (ii) cyclizmg. In part (i) the 
acyl halide is added to a solution of the diamine in a suitable solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In 
part (ii) the product of part (i) is heated in an alcoholic solvent in the presence of a base. 
Preferably the product of part (i) is re fluxed in cthanol in the presence of an excess of 
triemylamme or heated with methanolic ammonia. Alternatively, if step (i) has been run 
in pyridine, step (ii) can be carried out by heating the reaction mixture after analysis 
indicates that step (i) is complete. 

In step (4) of Reaction Scheme VI a ltf-imidazo[4,5^]qumoline of Formula XXDC 
is oxidized using the method of step (2) of Reaction Scheme II to provide a \H- 
imidazo[4,5^]quinoline-5N-oxide of Formula XXX 

hi step (5) of Reaction Scheme VI a lH-mudazo[4,5^]o3maoline-5N-K>xide of 
Formula XXX is aminated using the method of step (3) of Reaction Scheme II to provide a 
li/-iniidazo[4,5^]quirmlm^amrne of Formula L 
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Reaction Scheme VI 




I XXX Ri XXIX R, 



5 Compounds of the invention can be prepared according to Reaction Scheme VH 

where R, Rj, X and n are as defined above and Ru is an aryl group which maybe 
unsubstituted or substituted as defined above. 

In step (1) of Reaction Scheme VII a l/f-imidazo[4,5^]qumolin-l-yl alcohol of 
Formula XDI is alkylated with a halide of Formula XXXI to provide a l/f-imidazo[4,5- 

10 c]quinolin-l-yl ether of Formula XXXH. The compound of Formula XIII and the halide 
of Formula XXXI are combined in a biphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as benzyltrimethylammonium chloride. The reaction can be run at ambient 
temperature. 

1 5 In step (2) of Reaction Scheme VII a l//-irnidazo[4,5^]quinoline of Formula 

XXXH is oxidized using the method of step (2) of Reaction Scheme II to provide a IH- 
miidazo[4,5^]quinoline-5N-oxide of Formula XXXIII. 

In step (3) of Reaction Scheme VII a l/f-inuda2o[4 > 5^]qumoline-5N-oxidc of 
Formula XXXHI is reacted with trichloroacetyl isocyanate to provide a l//-imidazo[4^- 

20 c]quinolin-4-yl uichloroac^taimdV5 of FormukXXXTV. Preferably the isocyanate is added 
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in a controlled fashion at ambient temperature to a solution of the 5N-oxide in a suitable 
solvent such as dichloromethane. 

In step (4) of Reaction Scheme VII a l/f-imickzo[4,5^jqmnolin4-yl 
trichloroacetamidc of Formula XXXIV is hydrolyzed to provide a ltf-imidazo[4,5- 
c]quinolin-4-amine of Formula XXXV which is a subgenus of Formula JL The hydrolysis 
can be carried out by conventional methods, preferably by treating a solution of a 
compound of Formula XXXIV in methanol with sodium methoxide. 

In step (5) of Reaction Scheme VH lH-imio^o[4,5^]Q^om>4-amme of 
Formula XXXV is coupled with a halide of formula Hal-R l2 using a transition metal 
catalyst to provide a l^mudazo[4,5^]qumoim^anuiM of Formula XXXVI which is a 
subgenus of Formula H. Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper (1) iodide, cMorobis(tripheny^ 
and excess triemylamine in a suitable solvent such as N,N^innemylfomiamide or 
acetorritrile. The reaction is preferably carried out at an elevated temperature (60-80°C). 
The product or a pharmaceuticaJly acceptable salt thereof can be isolated using 
conventional methods. 
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Compounds of the invention can be prepared according to Reaction Scheme Vm 
where R, Ra, Rj2, X and n are as defined above and BOC is ferf-butoxycarbonyL 
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15 



-. 

In step (1) of Reaction Scheme YDI the amino group of a Lff-imidazo[4,5- 
c]quholin-4-amine of Fonnula XXXV is protected with two /crt-butoxycaxbonyl groups. 
A compound of Fonnula XXXV is combined with di-/«rf-butyl dicarbonato in a suitable 
solvent such as N^Knmemylformamide in the presence of 4-(dimethylamino)pYridine 
and triethylamme. The reaction is carried out at an elevated temperature (80-85°Q. 

In step (2) of Reaction Scheme Vm a protected Lff-tmdazo[4,5-c]quinolin-4- 
amine of Fonnula XXXVH is coupled with a halide of fonnula Hal-R, 2 using a transition 
metal catalyst to provide a protected lH-hnida Z o[4,5^]qu m olm^-amine of Fonnula 
XXXVm. Preferably a compound of Formula XXXVII is combined with the halide in the 
presence of copper (I) iodide, uicMorobis(hiphenyIphospnme)pa]ladium(II), and excess 
triethylamine in a suitable solvent such as N^-dimethylformamide or acetonitrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°Q. 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydrolysis under acidic conditions to provide a l/f-imida2»[4,5^]qumolm-^amine of 
Formula XXXVI which is a subgenus of Formula TL Preferably a compound of Formula 
XXXVm is treated withtrifluoroacetic acid in a suitable solvent such as dichloromethane. 
The reaction can be run at ambient temperature or at a reduced temperature (0°C). The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

20 in step (4) of Reaction Scheme VHI the alkyne bond of a protected IH- 

imidazo[4 ( 5^]quinolin^-amine of Formula XXXVm is reduced to provide a protected 
l/f-imida^[4,5^]qiimonn-4-amme of Formula XXXDC Preferably, the reduction is 
carried out using a conventional heterogeneous hydrogentation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 

25 carried out on a Pan apparatus in a suitable solvent such as methanol. 

In step (5) of Reaction Scheme VEtt the protecting groups of a compound of 
Fonnula XXXK are removed in the same manner as in step (3) to provide a \H- 
muda2o[4^]quinolin^amine of Formula XL which is a subgenus of Fonnula I. The 
product or a pharmaccutically acceptable salt thereof can be isolated using conventional 

30 methods. 
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Reaction Scheme VIE 




Compounds of the invention can be prepared according to Reaction Scheme DC 
5 where R, R*. Rii, X and n are as defined above and CBZ is benzyloxycarbonyL 

In step (1) of Reaction Scheme DC the amino group of a li/-imidazo[4,5- 
c]qumolin-4-amine of Formula XXXV is protected with benzyioxycarbonyl groups. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
such as N^-diniethylformamide. The reaction can be carried out at ambient temperature 
10 or with mild heating (40°C). 

In step (2) of Reaction Scheme DC a protected l/^miida2o[4 f 5^]qumolm^ainme 
of Formula XLI is coupled with a halide of formula Hal-Re using a transition metal 
catalyst to provide a protected L^-imio^t4»5-c]qttmolm^-ainine of Formula XLDL 
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Preferably a compound of Formula XLI i 8 combined with the halide in the presence of 
copper (I) iodide, dicUorobis(trrphenylphosphine)pafladium(II), and excess triethylamine 
in a suitable solvent such as N^-dimethylformamide or acetomtrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80°C). 
5 In step (3) of Reaction Scheme K the protecting groups are removed by hydrolysis 

to provide a l/f-imidazo[4,5^]qumolm^amine of Formula XXXVI which is a subgenus 
of Formula H. Preferably a compound of Formula XLH is treated with sodium methoxide 
in a suitable solvent such as methanol. The reaction can be run at ambient temperature. 
The product or a pharmaceutically acceptable salt thereof can be isolated using 

10 conventional methods. 

In step (4) of Reaction Scheme K the protecting groups of a compound of 
Formula XLH are removed by hydrogenotysis and the alkyne bond is reduced to provide a 
l/f-mudazo[4,5^]qumolm^amine of Formula XL which is a subgenus of Formula i 
Preferably, the hydrogenorysis/reduction is carried out using palladium hydroxide on 

15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

solvent such as methanol. The product or a pharmaceutically acceptable salt thereof can be 
isolated using conventional methods. 
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5 Compounds of the invention can be prepared according to Reaction Scheme X 

where R, Rj, Rj, X and n are as denned above. 

In step (1) of Reaction Scheme X a 2,4-<tichloro-3 -mtroquinoline of Formula XLHI 
is reacted with an amine of Formula R1-O-X-NH2 to provide a 2<hlortH3-mtroo^iiiolm-4- 
aroine of Formula XLIV. The reaction can be carried out by adding the aminetoa 
1 0 solution of a compound of Formula XT HI in a suitable solvent such as chloroform or 

dichloTomethane and optionally hearing. Many quinolines of Formula XLHI are known or 
can be prepared using known synthetic methods (see for example, Andre et al. f U.S. Patent 
No. 4,988,815 and references cited therein). 
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la step (2) of Reaction Scheme X a 2^bloro-3-nittoquinolin^amine of Formula 
XIiV " «duced using the method of step (2) in Reaction Scheme VI to provide a 2- 
cUoroquinolineO,4-diarnine of Formula XLV. 

In step (3) of Reaction Scheme X a 2^riloroquinolme-3,4~difljnine of Formula 
XLV is cyclized using the method of step (3) in Reaction Scheme VI toprovidea4- 
chlcrc^lH-irmdazo[4,5^]quinolrne of Formula XLVI. 

In step (4) of Reaction Scheme X a 4^Woro-l^irrudazo[4,5^]quinoline of 
Formula XLVI is arninated to provide a I^umdazoKS-cJqumolin^ainme of Formula L 
Hie reaction is carried out by heating (e.g.,125-175*C) a compound of Formula XLVI 
under pressure in a sealed reactor in the presence of a solution of ammonia in an alkanol. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 



Reaction Scheme X 

15 




Compounds of the invention can be prepared according to Reaction Scheme XI 
where R, Rj, Rj, X and n are as defined above. 
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In Reaction Scheme XE a li/-imidazo[4,5^]q^olin^amine f Formula XLVII is 
alkylated with a halide of Formula XLVTII to provide a ljff-iirudazo[4,5-c]quinolin-4- 
amine of Formula L The compound of Formula XLVII is reacted with sodium hydride in 
a suitable solvent such as N,N-dimemylforniamide. The halide is then added to the 

5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 

ADcylation occurs at both the Nl and the N3 nitrogens; however, the desired 1 -isomer can 
be readily separated from the 3 -isomer using conventional techniques such as column 
chromatography and recrystallization. 

Many li/-miidazo[4 f 5-c]qumoliii^ainiries of Formula XLVII are known; others 

10 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 

Reaction Scheme XI 



15 




Compounds of the invention can be prepared according to Reaction Scheme XII 
where R, R| Ra, X and n are as defined above. 

In step (1) of Reaction Scheme XII a 4-nitrotetrazolo[l,5-a]qumolin-5-ol of 
20 Formula XLDC is chlorinated to provide a 5-cWoro^nitrotetrazoIo[ 1 ,5-a]qumoline of 
Formula L. Conventional cMorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dmemylformamide. 4-Nitrotetrazolo[l ,5-a]quinolin-5-ols of Formula XLIX are known or 
can be prepared using known synthetic methods (see for example, Gerster, et al., U.S. 
25 Patent No. 5,74 1 ,908 and references cited therein). 

In step (2) of Reaction Scheme XE a 5^ Uoro^mtrotetrazolo[ 1 ,5-a]quinoline of 
Formula L is reacted with an amine of Formula Rj-O-X-NHi to provide a 4- 
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nitrotetrazolo[l,5-a]quinolin-5-amine of Formula LL The reaction can be carried out by 
adding the amine to a solution of a compound of Formula L in a suitable solvent such as 
dichloromethane in the presence of triemylamine. 

In step (3) of Reaction Scheme XII a 4-mtrotetrazolo[l,5-a]qumolm-5-arnme of 
5 Formula LI is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetrazolofl.S-aJo^mohn^S-diarnriie of Formula LH 

In step (4 ) of Reaction Scheme XII a tetrazolo[l t 5-a]qumohV4,5-diamine of 
Formula UQ is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6/^trmdazo[4,5^]tetiazolo[l,5^]qumoline of Formula TJTT 

10 In step (5) of Reaction Scheme XII a 67/-irnidazo[4,5-c]tetrazolo[l ]quinoline 

of Formula LIU is reduced to provide a lif-imidazo[4,5^]quinolin- 4-amine of Formula L 
Step (5) involves (i) reacting a compound of Formula LEI with tripherrylphosphine and 
then (ii) bydroryzing. Part (i) can be carried out by combining a compound of Formula 
LUI with triphenylphosphine in a suitable solvent such as 1 ^-dichlorobcnzcne and 

15 heating. Part (ii) involves hydrolysis of the product from part (i). The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceuticalry acceptable salt thereof can be isolated using 
conventional methods. 

20 
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Reaction Scheme XII 




Compounds of the invention can be prepared according to Reaction Scheme XIII 
where R, Rz, Ru, X and n are as defined above. 
10 In step (1) of Reaction Scheme Xm a l#-imidazo[4,5^]o^olin-l-yl ether of 

Formula XXXII is coupled with a halide of Formula Hal-R 12 using the method of step (5) 
in Reaction Scheme VII to provide a LrY-iinidazo[4,5^]qumolin-l-yl ether of Formula 
UV. 

In step (2) of Reaction Scheme Xm a L^-irmd^[4,5-c]quinolin- 1-yl ether of 
1 5 Formula LTV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
li/-innda2o[4^^]qumolrne-5N-oxidc of Formula LV. 

In step (3) of Reaction Scheme Xm a lif-nmdazo[4,5^]qumoline-5NK>xide of 
Formula LV is animated using the method of step (3) in Reaction Scheme II to provide a 
^mnd^o[4,5^]o^omi^aniine of Formula XXXVI which is a subgenus of Formula 
20 IL The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 



28 



WO 02/46189 



PCT/US01/46581 



Reaction Scheme XDI 




10 
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Compounds of the invention can be prepared according to Reaction Scheme XIV 
where R, Rj, R !2f X and n are as defined above. 

In step (1) of Reaction Scheme XIV the aDcyne bond of a l#-imidazo[4,5- 
c]quinolin-l-yl ether of Formula UV is reduced using the method of step (4) of Reaction 
Scheme Vm to provide a lJ^-imidazo^.S^quinolin-l-yl ether of Formula LVI. 

In step (2) of Reaction Scheme XIV a I/f-mu^ofAjS-cJquinolio-l-yl ether of 
Formula LVI is oxidized using the method of step (2) in Reaction Scheme II to provide a 
l^imida2o[4,5^]qumoline-5N-oxide of Formula LVEf. 

In step (3) of Reaction Scheme XIV a li/-imidazo[4,5^]quinoline-5N-oxide of 
Formula LVTI is animated using the method of step (3) in Reaction Scheme II to provide a 
l/f-imidazo[4,5^]quinolin-4-aniine of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme XIV 




(2) ^Sf 




(3) 
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Tetrahydroimidazoquinolinea of the invention can be prepared according to 
Reaction Scheme XV where R, R 2 , Rn, X and n are as defined above. 

In step (1) of Reaction Scheme XV a 4-ammo^J,8,9-teti^ 
c]qumolin-l-yl alcohol of Formula XXIV is alkylated using the method described in 
Reaction Scheme V with a halide of Formula HaHO^-io-CH^CH to provide a 6,7,8,9- 
tetrahydro- lif-rrnida2o[4,5^]qukolin^amine of Formula LVm which is a subgenus of 
Formula IV. 

In step (2) of Reaction Scheme XV a 6,7,8^-tetrahydxo-lif-irnidazo[4,5- 
c]qumolm^amme of Formula LATH is coupled using the method of step (5) of Reaction 
Scheme VII with a halide of Formula Hal-R^ to provide a 6,7,8,9-tetrahydro-l/f- 
imidazo[4^^]cpimolm^amine of Formula LEX which is a subgenus of Formula IV. The 
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product or a pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 

Reaction Scheme XV 




Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, R t , R 2 , X and n are as defined above. 

10 In step (1) of Reaction Scheme XVI a 2,4-dihydroxy-3-mtro-6,7,8,9- 

tetrayhydroquinoline of Formula LX is chlorinated to provide a 2 1 4-dichIoro-3-nitro- 
6 J,8,9-tetrayhydroquinoline of Formula LXL Conventional chlorinating agents can be 
used. Preferably the reaction is carried out by combining a compound of Formula LX 
with phosphorous oxychloride and then heating (55-4>5°C). Compounds of Formula LX 

15 are known or can be prepared using known synthetic methods (see for example Nikolaides 
et al,. TJ.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2,4^chloio-3-nitro-6,7 > 8 t 9- 
te trayhydroquinoline of Formula LXI is reacted with an amine of Formula R1-O-X-NH2 to 
provide a 2^hloro-3-mtrc^J,8^-tcti^ydroqumolm of Formula LXEL The 

20 reaction can be carried out by adding the amine to a solution of a compound of Formula 
LXI in a suitable solvent such as N,N-<limemyifc*mamide and heating (55-€5°Q. 

In step (3) of Reaction Scheme XVI a 2-chloro-3-nitro-6 J,8,9-tetrahydroquinolin- 
4-amine of Formula LXH is reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2-phraoxy-3-mtro^J,8,9-tetrahydrc^ of Formula 

25 LXEI. 
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In step (4) of Reaction Scheme XVI a 2-phenoxy-3-mtro-6 > 7,8,9- 
tetrahydroquinolin-4- amine of Formula LX3H is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy^,7,8^-tetrahy(iroquinolin-3,4Kumme of 
Formula LXIV. 

5 In step (5) of Reaction Scheme XVI a 2^henoxy^,7,8,9-tetxahydroo^olin-3,4- 

diamine of Formula LXTV is cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4-phenoxy^J,8,9-tetrahydro-li/-ra of Formula LXV. 

In step (6) of Reaction Scheme XVI a 4-phenoxy^,7,8,9-tetrahydro-lir'- 
miidazo[4,5-c|quinoline of Formula LXV is arninated using the method of step (7) of 

1 0 Reaction Scheme IV to provide a 6,7,8,9-tetrahy<rro-ltf-mudazo[4,5^ 
of Formula IEL 
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Reaction Scheme XVI 




5 

The invention also provides novel compounds useful as intermediates in the 
synthesis of the compounds of Formulas (I), (II), (IH)» and (TV). These intermediate 
compounds have the structural Formulas (V) - (IX), described in more detail below. 
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20 



One class of intermediate compounds has formula (V): 



X is -CHR 3 -, -CHR3-aDcyl-, or-CHR 3 -aIkenyls 
Ri is selected from the group consisting of: 

-aiyl; 

-alkenyl; 
-R4-aryl; and 
-CCH 2 )M(r-OC-Rio ; 
R2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-aBcenyi; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-aflcyl-Y- alkenyl; 
-aBcyl-Y-aryl; and 

- alkyl or alkenyl substituted by one ox more substituents selected 
from the group consisting of: 



-N(R 3 k 

-CO-N(R 3 )2; 

-CO-Cmo alkyl; 

-CO-0-C M o alkyl; 

-N 3 ; 

-aryl; 




(V) 



-OH; 
-halogen; 
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-heteroaryl; 
-heterocycryl; 
-CO-aiyl; and 
-CO-heteroaiyl; 

5 R4 is alkyl or aDcenyl, which may be interrupted by one or more 

-O- groups; 

each R3 is independently H or Cuo alkyl; 

Rio is selected from the group consisting of H, alkyl* aDcenyl and aryl; 
each Y is independently -O- or -S(0)o-2-; 
10 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 

1 5 Another class of intermediates are imidazoquinoline-4-phenoxy compounds of 

formula (VI): 




20 wherein X is -CHR3-, -CHR 3 -aIkyl-, or~CHR 3 -aIkenyl-; 

Ri is selected from the group consisting of: 

-*ryU 
-aDcenyl; 
-Rc-aryl; and 

25 -KCH^mo-OC-Rw ; 

R 2 is selected from the group consisting of: 
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-hydrogen; 
-alkyl; 

-alkenyl; N 
-aryl; 

5 -heteroaryl; 

-heterocyclyl; 
ndkyl-Y-alkyl; 
alkyl-Y-aDcenyl; 
alkyl-Y-aryl; and 

1 0 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 
-N(R 3 )2; 

15 -CO-Nfl^ 

-CO-Cno alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 
-aryl; 

20 -heteroaryl; 

-heterocyclyl; 
-CO-aryl; and 
-COheteroaryl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
25 -O- groups; 

each Rj is independently H or Cmo alkyl; 

Rie is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

30 each R present is independentry selected from the group consisting of Cmo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 
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Another class of intermediate compounds are the imidazoquinoline-N-oxide 
compounds of formula (VII): 




X-O-Ri 



wherein X is -CHR 3 -, -CHR3-alkyl-, or -CHR 3 -aIkenyIs 
Ri is selected from the group consisting of: 
-aryl; 

10 -alkenyl; 

-R^-aryl; and 

-(CH2)mct-C^:-Rio; 
R< is alkyl or alkenyl, both of which may be interrupted by one or more 
-0- groups; 

15 each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
n is 0to4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifhioromethyl; 
20 or a phannaceutically acceptable salt thereof. 
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An additional class of intermediate compounds has the formula (VIII): 



X is -CHR3-, -CHRj-alkyl-, or-CHR 3 -aIkenyl-; 
Ri is selected from the group consisting of: 

-aryU 

-alkenyl; 

-Rr-aryl; and 

-(CH2)mo-OC-Rio; 
R 2 is selected from the group consisting of: 

-hydrogen; 

-alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-alkyl- Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 




N— (COOR 7 h 



l| / J X-O-Ri 



5 



(vm) 



-OH; 

-halogen; 

-N(R 3 )^ 
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-CO-N(R 3 )2; 
-COCmo alkyl; 
-CO-0-C M o alkyl; 
-N 3 ; 

5 -aiyl; 

-heteroaryl; 
-heterocycryl; 
-CO-aryl; and 
-CO-heteroaryl; 

10 R4 is alkyl or alkenyl, which may be interrupted by one or more 

-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)o-2S 
15 nis0to4; 

each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluorornethyl; and 

R 7 is terf-butyl or ben2yl; 

or a pharmaceutically acceptable salt thereof. 



20 



A further class of intermediates are imidazoquinolirie-4-chloro compounds of the 
formula (IX) 




(IX) 

25 

wherein: X is -CHR^-, -CHRr alkyl-, or -CHR 3 -alkenyl-; 
Ri is selected from the group consisting of: 
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aiyl; 
alkenyl; 
Rr-aiyi; and 

Kch 2 )mo-cm:h 

5 Rj is selected from the group consisting of: 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

10 -heteroaryl; 

-hetexocyclyl; 
-aflcyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-aflcyl-Y-aryl; and 

1 5 - aflcyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 
-N(R3)2; 

20 -CO-N(R 3 )2; 

-CO-Cmo aDcyi; 
-CO-O-Cmo alkyl; 
-N 3 ; 
-aryl; 

25 -heteroaryl; 

-heterocycryl; 
-CO-aryl; and 
-CO-heteroaryl; 

R4 is aflcyl or alkenyl, which maybe interrupted by one or more 
30 -O- groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or-S(0>w-; 
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n is 0 to 4; and 

each R present is independently selected from the group consisting of Cm 0 
alkyl, Cj.io alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

5 

As used herein, the terms tt alkyr, "alkenyl" and me prefix "alk-" are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloaBcyl and 
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total 

10 of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropylmethyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyl. 

In addition, the alkyl and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substituents, which substituents are selected from the group 

1 5 consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and 
heterocyclylalkyL 

The term "haloalkyl" is inclusive of groups that arc substituted by one or more 
halogen atoms, including perflu orina ted groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl, 

20 trifluoromethyl, and the Hke. 

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorcnyl and indenyl. The 
term "heteroaryl" includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include furyl, thienyl, pyridyl, 

25 quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazoryl, imidazolyl, 
pyrazolyl, oxazolyl, miazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazoryl, 
pyrimidinyl, benzirnidazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl, isoxazolyl, 
isomiazoryl, purinyl, quinazolfnyl, and so oa 

"Heterocyclyr includes non-aromatic rings or ring systems that contain at least 

30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially 
unsaturated derivatives of any of the above mentioned heteroaryl groups. Exemplary 
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heterocyclic groups include pyrrolidioyl, tetrahydrofuranyl, morpholirryl, tbiomotpholinyl, 
piperidinyl, piperazinyl, thiazolidinyl, irnidazolidinyl, isomiazolidinyl, and the like. 

The aryL, heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from the group consisting of alky 1, 

5 alkoxy, alkylthio, haloalkyl, haloalkoxy, haloaHcylthio, halogen, nitro, hydroxy, mercapto, 
cyano, carboxy, fonnyl, aryl, aryloxy, aryithio, arylaflcoxy, arylalkylrhio, heteroaryl, 
heteroaryloxy, heteroarylthio, heteroarylalkoxy, heteroarylaDcylthio, amino, alkylamino, 
diallrylamino, heterocyclyl, heterocycloaBcyl, aDcylcarbonyl, alkenylcarbonyl, 
alkoxycarbonyl, haloalkylcafbonyl, haloalkoxycarbonyl, allcylthiocarbonyl, arylcarbonyl, 

10 heteroarylcarbonyl, aryloxycarbonyl, heteroaryloxy carbony I, arylthiocarbonyl, 

heteroarylthiocarbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aroyloxy, aroylthio, 
aroylamino, alkyiarninosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, 
alkylcarbonylamino, alkenylcarbonylamino, arylcarbonylamino, arylalkylcarbonylammo, 
heteroarylcarbonylaniino, heterc^lalkylcarbOTylarnino, alkylsulfonylarnino, 

1 5 alkenylsulfbnylaniino, arylsulfonylaniino, axyklkylsulfonylarnino, 

heteroarylsulfonylamino, heteroarylalkylsulfonylarnino, aBcylarninocarbonylammo, 
aTkeTrylammocarbonylarriino, axylaminocarbcmylainino, arylalkylaminocarbonylamino, 
heteroarylarnmocarbonylamino, heteroaiylalkylainmocarborrylamino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 

20 substituted", then those groups can also be substituted by one or more of the above 
enumerated substituents. 

Certain substituents are generally preferred. For example, Ri-aryl is a preferred Rj 
group and preferred Rio groups are aflcyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e., n is 0). Preferred R* 

25 groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (i.e., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyhnethyl), methoxyethyl, and 
ethoxymethyl. For substituted groups such as substituted aflcyl or substituted aryl groups, 
pr e fer red substituents include halogen, nitrile, nitro, carboxy, methoxy, methylthio, 
trifluoromethyl, and trifluoromethoxy. One or more of these preferred substituents, if 

30 present, can be present in the compounds of the invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
phannaceuticaUy acceptable forms, including isomers (e.g., diastereomers and 
enantiomcxs), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

Pharmaceutical Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 
10 phannaceutically acceptable carrier. 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 
15 of skill in the art, such as the physical and chemical nature of the compound, the nature of 
the carrier, and the intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about 50mg/kg, preferably about lOyg/kg to about 5mg/kg, of the compound to the 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 
20 parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds of the invention can be administered as the single therapeutic 
agent in the treatment regimen, or the compounds of the invention may bo administered in 
combination with one another or with other active agents, including additional immune 
25 response modifiers, antivirals, antibiotics, etc. 

The compounds of the invention have been shown to induce the production of 
certain cytokines in experiments performed according to the tests set forth below. These 
results indicate that the compounds are useful as immune response modifiers that can 
modulate the immune response in a number of different ways, rendering them useful in the 
30 treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generally include interfexon-a (IFN-a) and/or tumor necrosis 
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factor-a (TNF-a) as well as certain interleukins (IL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-a, TNF-a, IL-1, EL-6, EL-10 and 
EL- 12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 
5 treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the animal 

Certain compounds of the invention have been found to preferentially induce the 
expression of IFN-ct in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate immune response. For example, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The 

1 5 compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lymphocytes. 

Compounds of the invention also have an effect on the acquired immune response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-7 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5 
and IL-1 3 are inhibited upon administration of the compounds. This activity means that 
the compounds are useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of the Th2 response is desired- In view of the ability of 

25 compounds of the invention to inhibit the Th2 immune response, the compounds are 

expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
chlamydia. 

30 The immune response modifying effects of the compounds make them useful in 

the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-a, the compounds are particularly 
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useful in the treatment of viral diseases and tumors. This hnmunomodulating activity 
suggests that compounds of the invention arc useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molluscum contagiosum; 

5 variola, particularly variola major, rhino vims; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical mtraepithelial neoplasia; human 
papiUornavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, aspergillus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
. 10 leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, eg. Pneumocystis camii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leis hmanias is; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 

15 include actinic keratosis; eczema; eosinophilia; essential rhrombocymaernia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 

20 the opportunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and HIV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more ceD types, such as monocytes, macrophages, dendritic cells 
and B -cells to produce an amount of one or more cytokines such as, for example, IFN-a, 

25 TNF-a, IL-l, IL-6, IL-10 and DL-12 that is increased over the background level of such 
cytokines. The precise amount will vary according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 ug/kg to 
about 5 mg/kg. 

The invention also provides a method of treating a viral infection in an animal and 
30 a method of treating a neoplastic disease in an amrnal comprising administering an 
effective amount of a compound or composition of the invention to the animal. An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more f the manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 rag/kg, preferably about 10 ug/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount mat will 
cause a reduction in tumor size or in the number of tumor foci. Again, the precise amount 
will vary according to factors known in the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ng/kg to about 5 mg/kg. 

The invention is further described by the following examples, which are provided 

10 for illustration only and are not intended to be limiting in any way. 

EXAMPLES 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different methods were used and they are described below. Bom 
15 methods used a A- 100 Gilson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions were 
combined and lyopmlized to provide the trifluoroacetate salt of the desired compound. 
Method A 

Column: column Microsorb C18, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
20 flow rate: 10 rnUmin.; gradient elution from 2-95% B in 25 min., hold at 95% B for 5 
min., where A=0.1 % trifluoroacetic acid/water and B*0.1% trifluoroacetic 
acid/acetonitrile; peak detection at 254 ran for triggering fraction collection. 
Method B 

Column: Phenomenex Capcell PakC18, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 mUinin.; gradient elution from 5-95% B in 10 min., hold at 95% B for 2 mm., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 ran for triggering fraction collection. 
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Example 1 
l-[2^2-Propynyloxy)emyl]-ltf-^ 




Part A 

5 2^1if-Imida2o[4,5-c]quinolm-l -yI)-l-ethanol (28 J g, 0.133 mol) was added in 

portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
(fichloromethane (240 mL), propargyl bromide (39.6 g of 80%, 0266 mol) and 
ben2yltrimethylammonium chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 

10 aqueous fraction was extracted with additional dichloromethane. The organic fractions 
were combined, washed with water, dried over magnesium sulfate and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
recrystallized from ethyl acetate to provide 19.8 g of 2^1/f-irnida2o[4,5^]qumolin-l- 

1 5 yl)ethyl (2-propynyI) ether as a yellow crystalline solid, m.p. 1 24- 1 26°C. 

Analysis. Calculated for C5H13N3O: %C, 71.70; %H, 5.21; %N, 16.72. Found: %C, 
71.85; %H, 525; %N, 16.90 

*H NMR (300 MHz, DMSO) 5 9.21 (s, 1 H), 8.44 (m, 1 H), 8.36 (s, 1H), 8.18 (m, 1 H), 
7.71 (m, 2 H), 4.93 (t, J- 5.1 Hz, 2 H), 4.14 (d, J- 2.4 Hz, 2 H), 3.98 (t, J = 5.1 Hz, 2 H), 
20 3.35 (t, J =* 23. Hz, 1 H) 

HRMS(ESI) Calculated for CisHmN 3 0 (MH*) 252.1 137, found 252.1 141 
PartB 

2^1/f-Imidazo[4,5-c]c^molin-l-yl)ethyl (2-propynyl) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3 -ChloToperoxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by which time all material was in solution. 
Analysis by thin layer chromatography (TLC) indicated that some starting material was 



47 



WO 02/46189 



PCTAJS01/46581 



still present so more 3-chlaropcroxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous traction was 
then extracted multiple times with dichloromethane. The organic tractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 

pressure to provide 18.5 g of 1 -[2-(2-propynyloxy )ethy 1]- 1 tf-imidazo [4 ,5-c]quinoIine-5N- 
oxide as a yellow oil. 

HRMS(ESI) Calculated for CuH^Oj (MH 4 ) 268.1086, found 268.1098 
PartC 

0 Under a nitrogen atmosphere trichloroacetyl isocyanate (1 5.5 g, 82.2 mmol) was 

added dropwise to a mixture of l-[2^2-propynyloxy)emyl]-l/f-i^ 
5N-oxide (18.3 g, 68.5 mmol) and dichloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

5 indicated the presence of a small amount of starting material. More trichloroacetyl 

isocyanate (4.5 g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N-{l-[2-{2- 
propynyloxy)etbyl]-l//-imid^zo[^ as a pale 

yellow solid. 

10 PartD 

Dichloromethane (150 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
15 concentrated to a volume of approximately 100 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of l-[2^2-rnopyrryIoxy)ethyl]-l^ 
4-amine as an off-white solid, m.p. 225-227°C. 

Analysis. Calculated for C15H14N4O (HaO)^: %C, 66.53; %H, 5.40; %N, 20.69. Found: 
10 %C, 66.33; %H, 5.18; %N 9 21.12 

■H NMR (300 MHz, DMSO) 8 8.1 3 (s, 1 H), 8.08 (br d, J = 7.8 Hz, 1 H). 7.62 (br d, J = 
8.3 Hz, 1 H), 7.44 (br t, J -7.6 Hz, 1 H), 7.24 (br t, J- 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.81 (t, 
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J- 5.4 Hz, 2 H), 4.14 (d, J = 2.4 Hz, 2 H), 3.93 (t, J = 5.1 Hz, 2 H), 3.38 (t, J - 2.4 Hz, 1 
H) 

HRMS(ESI) Calculated for CijHuHiO (MH*) 267.1246, found 267.1253 

5 Example 2 

2 -(H2^4-AmincKltf-imid 




Part A 

Under a nitrogen atmosphere 1 ^2^2-propynyloxy)ethy 1]- l/f-imidazo [4,5- 
10 c]qumoIin-4-aniine (1 6 g, 60. 1 mmol), di-tert-butyl dicarbonate (32.7 g, 1 50 mmol), 
trietfaylaminc (21 mL, 150 mol), N^-^ethylformamide (150 mL) and 4- 
(dimefliylamino)pyridine (0.1 g) were combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 
material remained. The solution was heated for an additional hour. The solution was 
1 5 diluted with ethyl acetate and water. The layers were separated and the aqueous fraction 
was extracted with ethyl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 
with diethyl ether to provide 22.6 g of N,N-(bia terf-butoxycarbony^l-[2-{2- 
20 prcpynylc^)ethyl]-l#-imida^ as an off-white solid, m.p. 139- 

142°C. 

Analysis. Calculated for C^H^O,: %C, 64.36; %H, 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N f 12.06 



49 



WO 02/46189 



PCT/US01/46581 



l H NMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8.35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (t, J = 4.9 Hz, 2 H), 4.12 (d, J = 2.4 Hz, 2 H), 3.98 (t, J « 5.1 Hz, 2 H), 3.31 (t, J = 2.4 
Hz, 1H), 134(s, 18 H) 

HRMS(ESI) calcd for C25H31N4O5 (MH*) 467.2294, found 467.2307 
5 PaitB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 2.35 mmol), 
dichlorobis(triphenylphosphme)panadhim(II) (0.09 g, 0.13 mmol), and copper® iodide 
(0.05 g, 0.26 mmol) were added to a mixture of N,N-(bis terf-butoxycarbonyl)- 1 -[2-{2- 
propynyloxy)ethyl]-liMnu\ia^ (1.0 g, 2.14 mmol) and anhydrous 

10 NJN-dimethylformamide (25 mL). Aflet 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 gof 2-(3-{2-[ 4-(bis fe^butoxycarboiryl)ammo-L^ 
l-yl]ethoxy}-l-propynyl)benzonitrile as a solid. 

l K NMR (300 MHz, DMSO) 6 8.47 (d, J = 6.8 Hz, 1 H), 8.39 (a, 1 H), 8.06 (d, J = 7.8 Hz, 
15 1 H), 7.87 (d, J =» 7.3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7 34 (d, J = 7.3 z, 1 H), 5.00 (br s, 2 
H),4.47 (br s, 2 H), 4.13 (s, 2 H), 1.31 (s, 18 H) 

HRMS(ESI) Calculated for C32H34N5OJ (MH*) 568.2560, found 568.2565 
PartC 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated. The aqueous fraction was extracted with dichloromethane. The 
organic tractions were combined, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography cluting with 9/1 dichloromethane/ methanol to provide 
0.48 g of 2-{3-[2^4-ammo-I//-irm 
propynyl}benzonirrile as a white powder, m.p. 180-1 83°C. 

Analysis, Calculated for C22H17N5O • (H 2 0)^:%C, 70.54; %H, 4.79; %N, 18.70. Found: 
%C, 70.61; %H, 4.75; %N, 18.70 
30 'H NMR (300 MHz, DMSO) 6 8.19 (s, I H), 8.12 (d, J - 83 Hz, 1 H), 7.88 (d, J - 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (br t, J - 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J = 5. 1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J = 5.1 Hz, 2 H) 
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Example 3 
l-{2-[(3-PhenyI-2-propynyl)o^ 

NH, 




Under a nitrogen atmosphere, a mixture of l-[2-(2-propynyloxy)euiyl]-l/f- 
rmidazo[4,5^]qinnolin^amine (10 g, 37.6 mmol), anhydrous N,N-Kiimethylfoinianiide 
(150 mL) and potassium carbonate (623 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), <Hchlorobis(tripher^ (0.53 g, 0.75 mol), 

10 and copper(I) iodide (029 g, 1.50 mmol) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about 85°C. After 1.5 hours analysis by 
HPLC (reverse phase, acetonitrile/water with 0.1% trifluoroacetic acid) indicated that the 
reaction was complete. The mixture was allowed to cool to ambient temperature and then 
it was filtered. The filtrate was concentrated under reduced pressure. The residue was 

1 5 purified twice by flash chromatography (95/5 dichloromethane/methanol) to provide 2.7 g 
of l-{2-((3-pbenyl-2-propyny0^ as a white 

solid, m.p. 196-197°C. 

Analysis. Calculated for C2iH 18 N 4 0: %C, 73.67; %H, 5.30; %N, 1636. Found: %C, 
7329; %H, 523; %N, 16.35 
20 'H NMR (300 MHz, DMSO) 8 8.17 (a, 1 H), 8.12 (d, J - 7.4 Hz, 1 H), 7.63 (dd, J - 8.3, 
0.9 Hz, 1 H) t 7.44 (t, J = 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (a, 2 H), 4.86 (t, J = 5.1 
Hz, 2 H), 4.39 (s, 2 H), 4.03 (t, J - 5.1 Hz, 2 H) 
HRMS(EI) Calculated for C 2 iH 1R N 4 0 (M*) 342.1481, found 342.1490 



51 



WO 02/46189 



PCI7US01/46581 



Example 4 

l-{2-[(3-Phenyl-2-propynyl)o 

Hydrochloride 

5 l-{2-[(3-Fheiryl-2-pror^yl)oxY]eto^^ (1 .0 

g, 2.92 mmol) was dissolved in a mixture of methanol (15 mL) and dichloromethane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and the reaction solution 
was allowed to stir for 16 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was recrystallized 

1 0 from acetonitrile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 
phenyl-2-propynyI)oxy]ethyl}-ltf-imia^ hydrochloride as an 

off-white crystalline solid, m.p. 231-236°C 

Analysis. Calculated for QuHuCIHtO • (H 2 0)y 4 : %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; %H, 5.0; %N, 14.73 
15 J H NMR (300 MHz, DMSO) 8 8.49 (s, 1 H), 8.34 (d, J => 8.3 Hz, 1 H), 7.81 (br d, J = 83 
Hz, 1 H), 7.72 (t, J - 7.8 Hz, 1 H), 7.56 (t, J - 7.8 Hz, 1 H), 730 - 7.40 (m, 3 H), 7.14 (dd, 
J =• 8.0, 1.5 Hz, 2 H),4.94 (t, J = 4.8 Hz, 2 H), 438 (s, 2 H),4.05 (t, J = 4.9 Hz, 2 H) 
HRMS (EI) Calculated for CjjH^O (M*) 342.1481, found 342.1485 

20 Example 5 

1 - {2-[3^4-Methoxyphenyl)prc^oxy]ethyl} - l/f-irnidazo[4,5^]quinolin^amine 




Part A 
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Under a nitrogen atmosphere, N,N-(bis tert-butoxycarbonyl)-l-[2-(2- 
propynyloxy)ethy^ (L0 g, 2.14 mmol), triethylarnine 

(0.8 mL, 5.56 mmol), 4-iodoanisole (0.51 g, 2.18 rnmol) and anhydrous N,N- 
dime%lformanude (1 5 mL) were combined. 
5 Dichlorobis(triphenylphosphmc)palkmmm (0.09 g, 0.13 mol) and copper© iodide 

(0.05 g, 026 mmol) were added and the reaction mixture was stirred for 1 hour at ambient 
temperature at which time analysis by HPLC (reverse phase, acetonitrile/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fraction was washed with water and 
10 then with brine, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis ter/-butoxycarbonyl)-l^ 
methoxyphenyI)-2-pr^^ ^ m onmge 

solid. 

HRMS(EI) Calculated for C 3 2H36N 4 0 6 (M*) 572.2635, found 572.2635 
15 PartB 

N,N-(Bis f^-butoxycarbonyIH^2-{[3 
Fopynyl]oxy}emylH#-^ (0.75 g, 1.31 mmol), ethyl 

acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Pair apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred 

20 Platinum oxide (1 50 mg) and methanol (1 0 mL) were added and the mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-{bis terr-butoxycarbonyl)- 1 - {2-[3-{4- 
methoxyphrayl)propoxy]e%0 as a yellow-brown 

25 gum. 

HRMS(H) Calculated for C 32 H4oN 4 0« (M 4 ) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere trifmoroaceric acid (10 mL) was added to a mixture 
30 of the material from Part Band dichloromethane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a small amount of methanol. The organic fraction was dried over magnesium 

53 



WO 02/46189 PCT/US01/46581 

sulfate, filtered and then concentrated under reduced pressure to provide a tan foam. The 
foam was purified by flash chromatography (9/1 dichloromemane/methanol) to provide a 
light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 
This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-methoxyphenyl)propoxy]ethyl} - l/f-biidazo^jS^lqumolm^arnine as a white solid, 
m.p.H6-118°C. 

Analysis. Calculated for C2ZH24N4O2: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %H, 6.40; %N t 14.73 

1 HNMR(300MHz,DMSO)8 8.17(s, 1H), 8.12 (d, J = 83 Hz, 1 H), 7.64 (d, J - 8.3 Hz, 
10 1 H), 7.45 (t, J = 7.8 Hz, 1 H), 7.24 (t, J - 7.6 Hz, 1 H), 6.80 (d, J - 8.8 Hz, 2 H), 6.66 (d, J 
- 8.8 Hz, 2 H), 6.60 (s, 2 H), 4.80 (t, J = 5.1 Hz, 2 H), 3.81 (t, J = 4.9 Hz, 2 H),3.66(s,3 
H), 3.27 (t, J = 6.1 Hz, 2 H), 232 (t, J = 7.3 Hz, 2 H), 1 .60 m, 2 H) 

Example 6 

15 N^4-Dimemyl-3-{3-[2^4-animc^ 

benzenflulfonamide 




Part A 

20 Under a nitrogen atmosphere, 1 -[2^2-propynyloxy)ethyl]-l/^imidazo[4,5- 

c]qumolm-4-amine (1.7 g, 6.35 mmol), dibenzyl dicarbonate (4.55 g, 15.9 mmol), 
triethylarnine (1.8 mL, 13.0 mmol), 4^dmiemylammo)pyridine and anhydrous N,N- 
dimemylfonnamidc (20 mL) were combined The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 hours. 

25 The reaction mixture was allowed to cool and men it was partitioned between 
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10 



15 



dichl romethane and water. The aqueous fraction was extracted with dichloromethane. 
The organic fractions were combined, dried over magnesium sulfate and men concentrated 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
it was diluted with toluene. The resulting precipitate was isolated by filtration and 
identified as starting material. The filtrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1.1 g of benzyl N-{l-{2. 
0TOpynyloxy)ethyl]-l/^ mi idazo[4,5^]qumolm^yl}carbamate as a white solid. 
'HNMR (300 MHz, DMSO) 6 9.98 (s, 1 H), 8 34 (d, J = 7.8 Hz, 1 H), 8.30 (a, I H), 7.97 
(d, J = 7 J Hz, 1 H), 7.70 ft J = 7.8 Hz, 1 H), 7.58 ft J- 7.8 Hz, I H), 7.15-7.50 (m! 5 H), 
5.21 (s, 2 H), 4.90 ft J =» 5.1 Hz, 2 H), 4.14 (d, J = 2.4 Hz, 2 H), 3.96 ft J = 4.9 Hz, 2 H), 
3J8ftJ = 2.4Hz,2H) 
PartB 

Under a nitrogen atmosphere benzyl N- { 1 -[2-(propynyloxy)ethyl]- \H- 
imidazo(4,5-c]quinoIin-4-yl) carbamate (037 g, 0.91 mmol), 3-iodo-4-memyl-l- 
benzenesulfonamide (0.3 g, 0.96 mmol), Iriemylamme (0.2 mL, 1.36 mmol) and 
anhydrous acctonitrile (20 mL) were combined. 

DicUorobis(trtphenylphosphme)palhdium(Il) (13 mg, 0.018 mol) and copper© iodide (7 
mg, 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 
hours analysis by reverse phase HPLC indicated mat the reaction was complete. The 
reaction solution was concentrated under reduced pressure and the residue was purified by 
flash chromatography (98/2 to 95/5 dichloromethanemiethanol) to provide 0.33 g of 
beiizylNKl-{2-[(3-{2-me&yl-5-r(me 

lff-imidazo[4,5^]qumoun-^yl)carbamate as a pale yellow solid. 

'H NMR (300 MHz, DMSO) 6 9.96 (s, 1 H), 8.36 (m, 2 H), 7.96 (d, J = 8.3 Hz, 1 H), 
25 7.55-7.70 (m, 4 H), 7.48 (m, 2 H), 7.30-7.45 (m, 5 H), 5.21 (s, 2 H), 4.95 ft J = 4.6 Hz, 2 
H), 4.40 (s, 2 H), 4.06 ft J = 5.1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, J = 4.9 Hz, 3 H) 
MS (0)584,476 
PartC 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N-(l-{2-[(3- 
30 { 2 ^e%l-5-[(memylammo)sul^ 

c]quinolin-4-yl)carbamate (0.3 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ) for 1 6 hours. Analysis by LC- 
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MS indicated alkyne reduction but no phenoxycaibonyl removaL Palladium on caibon 
(0.1 g of 10%) was added and the reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 1 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycarbonyl removaL Palladium black (0.1 g) was added and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromethane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystallized from acetonitrile to provide 0.1 1 g of N^4-dimethyi-3-{3-[2^4-aniino-l//- 

10 imidazo[4,5^]quinolin-l-yl)ethoxy]pi^ as a light yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for C23H27N5O3S: %C, 60.91; %H, 6.00; %N, 15.44. Found: %C, 
.60.87; %H, 5.75; %N, 15.51 

*H NMR (300 MHz, DMSO) 8 8.16 (s, 1 H), 8.12 (d, J = 83 Hz, 1 H), 7.62 (d, J - 8 3 Hz, 
15 lH),7.53(d, J-1.5Hz,lH),7.44(brt, J -7.6 Hz, 1 H),7.38(m,l H), 7.24 (br t, J =* 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J = 7.8, 2.0 Hz, 1 H), 6.58 (s, 2 H), 4.80 (t, 
52 Hz, 2 H), 3.82 (t, 52 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2.47 (s, 3 H), 2.37 (d, 4.4 Hz, 2 
H), 1.65 (m, 2 H) 

HRMS(EI) Calculated for C23H27N5O3S (M*) 453.1835, found 453.1834 
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Example 7 

1 -(2- {[3-<2-Isopropylphenyl).2im)pynyl]oxy} ethyl)- 
li/-imidazo[4,5^]quinoIin^-aminc Hydrochloride 




Under a nitrogen atmosphere 1 -[2^2-propynyloxy)ethyl]-l//-irnida2o[4,5- 
c]quinolir^4-amine (0.50 g, 1.88 mmol), 2-iodoisopropymenzene (0.65 g, 2.63 mmol), 
triethylamine (0.68 mL, 4.88 mmol) and N^^emylfonnarnide (10 mL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

10 mcWorobis(tripheBylphosprmie)panadimi^ (0.08 g) were added. After 1.5 hours 

analysis by TLC (9/1 dichloromethaneAnethanoI) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography eluting with 9/1 dichlorornethane/methanol. The product 
Fractions were combined and concentrated under reduced pressure. The residue was 

1 5 purified by column chromatography eluting with 9/1 dichlorornethane/methanol 
containing 0.5% concentrated ammonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide -0.38 g of a solid. This 
material was combined with hydrogen chloride/diethyi ether (3 .9 mL of 1 .0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was recrystallized 

20 from isopropanol/methanol, isolated by filtration and then dried to provide 0.24 g of l-(2- 
{[3^-isopropylphenyi)-2-p^ 

Itf-irnidazo [4,5^]qumolm^-arnine hydrochloride as a solid, m.p. 239-241°C. 
Analysis. Calculated for C24H24N4O •HO(H 2 0)i /2 : %C, 67.06; %H, 6.09; %N, 13.03. 
Found: %C, 67.07; %H, 6.00; %N, 13.09. 
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'H NMR (300 MHz, DMSO-d6) 5 8.54 (s, 1H), 8.39 (d, J= 8.1 Hz, 1H), 7.85 (d, J= 8.2 
Hz, 1H), 7.76 (t, J - 72 Hz, 1 H), 7.59 (t, J=* 8.0 Hz, 1H), 7.30-7.38 (m, 2 H), 7.1 1-7.19 
(m, 2 H), 5.00 (t, J- 4/> Hz, 2 H), 4.47 (s, 2 H), 4.10 (t, J= 4.7 Hz, 2 H), 3.16 (m.lH), 
1.13(d,y=6.9Hz,6H) 
5 IR (KBr) 3363, 3111, 2957, 1672, 753 cm* 1 

HRMS (EI) Calculated for C24H24N4O (M*) 384. 1950, found 384.1943 



Using the general method of Example7, 1 -[2^2-propynyloxy)ethyl]-ltf- 
imidazo[4,5^]qninolin^amine (0.50 g, 1.88 mmol) was reacted with 2,6-dimefhyl 
15 iodobenzene (0.61 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dicUoromethane/memanol to provide 0.056 g of l-(2- 
{[3K2,6^<iimethyipheny^ as a 

solid, m.p. 200-201°C. 

Analysis. Calculated for C23H22N4O •(H 2 0) 2 /5: %C, 7329; %H, 6.07; %N, 14.86. Found: 



20 . %C, 73.36; %H, 5.88; %N, 14.84. 

l K NMR (300 MHz, DMSO-d6) 8 8.19 (s, 1H), 8.13 (d, J- 8.1 Hz, 1 H), 7.62 (d, /= 7.9 
Hz, 1 H), 7.44 (t, 7= 8.0 Hz, 1H), 723 (t,/» 7.9 Hz, 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (s, 2 H), 4.87 (t, J = 4.9 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, J=* 4.9 Hz, 2 H), 
2.15 (s,6H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm' 1 



10 



Example 8 
l^-{[3<2,6-Dimethylpheny 

lH-imidazo[4,5^]qumoun-4-ainme 
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HRMS (EI) Calculated forC^^O (M 4 ) 370.1794, found 370.1789. 

Example 9 

1 -(2- {[3-(4-Phenoxyphenyl)-2-propynyl]oxy } ethyl)- 
l/T-imidazo[4,5^]qtiinolm^ainine 




Using the general method of Examplc7, l-[2-(2-propynyloxy)ethyl]-l#- 
imidazo[4,5-c]quinolin^amine (0.50 g, 1 .88 mmol) was reacted with 4-iodopheny! 

10 phenyl ether (0.78 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dichloromethane/mcthanol to provide a solid. The solid 
way slurried with aqueous sodium hydroxide to remove salts and then purified by column 
chromatography eluting with 9/1 ethyl acetate/methanol to provide a solid This material 
was further purified by column chromatography elating with 99/1 ethyl acetate/methanol 

15 to provide 24 mg of H2-{[3^4-phenoxyphrayI)-2-p^ 
c]quinolin-4-amme as a solid, nxp. 146-148°C. 

Analysis. Calculated for C27H22N4O2 •(H 2 0)^: %C, 7224; °/oH, 5.30; %N, 12.48. Found: 
%C 71.82; %H, 4.85; %N, 1235. 

1 HNMR(300 MHz, DMSO-dd) 5 8.18 (s, 1 H), 8.12 (d, J- 7.4 Hz, 1 H), 7.62 (d, J= 7.7 
20 Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, /= 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
7= 6.7 Hz, 2 H), 6.71 (s, 2 H), 4.85 (t, J= 5.1 Hz, 2 H), 4.37 (a, 2 H), 4.02 (t, J =• 5.0 Hz, 2 
H) 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm* 1 
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HRMS (EI) Calculated for C27H22N4Q2 (M*) 434.1743, found 434.1748. 



N Example 10 

1 -[2-{ {3-[2^rifluoromethyl)phenyl]-2-propynyl} oxy)ethyl]- 
l/f-imidazo [4,5-c] quinolin-4-amine 




Using the general method of Example 7, l-[2^2-propynyloxy)ethyI]-lir'- 
imida2o[4,5^]qumolh>4-anime (0.50 g, 1.88 mmol) was reacted with 2- 

10 iodobenzotrifluoride (0.71 g, 2.63 mmol). The reaction mixture was concentrated under 

reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide -0.33 g of a solid. 

1 5 This material was partially dissolved in a mixture of dichloromethane (17 mL) and 

methanol (17 mL). Hydrogen chloride/diethyl ether (3.24 mL of 1 .0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetonitrile/ethyi acetate containing a small amount of methanol Sodium hydroxide (0.5 

20 mLof20%) was added. The mixture was concentrated under reduced pressure to provide 
a glassy solid. This glassy solid was purified by column chromatography elutmg with 9/1 
ethyl acetate/methanol to provide 14 mg of 1 -[2-{ {3-[2-(trifluoromethyl)phenyl]-2- 
propynyl } oxy)ethyi]- Lff-miidazo[4,5^]qumolm^aminc as a white crystalline solid, m.p. 
154-155°C. 
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Analysis. Calculated for CsHnFsNiO: %C, 6439; %H, 4.18; %N, 13.65. Found: %C, 
6439; %H, 4.19; %N, 13.71 

] H NMR (300 MHz, DMSO-d6) 5 8.16 (s, 1 H), 8.11 (d, /« 7.4 Hz, 1 H), 7.74 (d, 7.3 
Hz, 1 H), 7.56-7.64 (m, 3 H), 738-7.46 (m, 2 H), 7.22 (t, J= 7.6 Hz, 1 H), 6.59 (s, 2 H), 
5 4.87 (t, J= 5.1 Hz, 2 H), 4.45 (s, 2 H), 4.04 (t, J= 5.1 Hz, 2 H) 

IR (KBr) 3375, 3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm" 1 
HRMS (EI) Calculated for CsHnFsN^ (M 4 ) 410.1354, found 410.1350. 



Example 1 1 

10 l<2-{3-[4-(lff4-Pyiro^ 

lif-imidazo[4,5-c]quinolm-4-amine trifluoroacetate 




Part A 

Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174 mmol) was added to 
15 a mixture of 1 -[2-{2-propynyloxy)etlryl]- 1 //-irnidazo[4 ,5-c] qumolm^amine (16.4 g, 61.6 
mmol) and anhydrous N,N-dimemylfonnainide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and the reaction mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 
20 fractions were combined, washed with water, washed with brine, dried over magnesium 

sulfate, filtered and men concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of N,N-(bis 
benzyloxycarbonyI)-l-[2-(2-propynyloxy as a 

white solid. 
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PaitB 

Under a nitrogen atmosphere N,N-(bis benzyloxy carbonyl)- 1 -[2-(2- 
propynyloxy)ethy 1]- 1/f-imidazo [4 ,5-c]qumoIm-4-aiinne (0.5 g, 0.94 mmol), anhydrous 
acetonitrile (5 mL), triethylamine (0.34 mL, 2.43 mmol), and 1^4-iodophenyl)pyrrole 

5 (0.28 g, 1 .03 mmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper (I) iodide (0.007 g) and dichlorobU(triphenylphosphke)palladium(II) (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g of N,N-(bis benzyloxycarbonyl)- l-[2-({3-[4^1tf-pyrrol-l -yI)phenyl]prop-2- 
ynyl}c*Y)ethyl]-ltf-imida^ 

l H NMR (500 MHz, DMSO-d6) 5 8.49 (d, 7- 7.7 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d, 7= IS 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, J- 5.1 Hz, 2 H), 7.40 (s, 2 H), 732 (d, J = 6.8 Hz, 2 
H), 7.24-7.27 (m, 6 H), 7.14-7.16 (m, 4 H), 6.29 (s, 2 H), 5.18 (s, 4 H), 5.00 (t,/= 52 Hz, 
15 2 H), 4.42 (s, 2 H), 4.10 (t, /= 5.1 Hz, 2 H) 

MS (CI) for GUH33N5O5 m/z 676 (MH 4 ), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (0.24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydrogenated at 45 psi (3.2 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of l-(2-{3-[4-(ltf-li>yrrolyl)pheny 
4-amine trifluoroacetate as a solid, m.p. 179-1 8 1°C. 

25 Analysis. Calculated for C^H^O ^HFsO* %C, 61.71; %H, 4.99; %N,13.33. Found: 
%C, 61.49; %H, 4.89; %N, 1323 

! H NMR (500 MHz, DMSO-d6) 6 8.51 (s, 1 H), 8.38 (d,7- 8.4 Hz, 1 H), 7.84 (d, 7= 8.4 
Hz, 1 H), 7.73 (t, 7 = 7.3 Hz, 1 H), 7.56 (t, 7= 7.8, 1 H), 733 (d, 7 = 8.4 Hz, 2 H), 126 (t, 
J- 2.1 Hz, 2 H), 6.96 (d, 7= 8.4, 2 H), 6.24 (t, 7 = 2.1 H, 2 H), 4.91 (t, 7- 5.0, 2 H), 3.85 
30 (t, 7- 5.0, 2 H), 3.3-3.4 (m, 2 H), 2.35 (t, 7= 7.6, 2 H), 1.61 (m, 2 H), 
IR(KBr) 2949, 1705, 1523, 1204, 1123, 721 cm' 1 
HRMS (EI) Calculated for C25H25N3O (M*) 411.2059, found 411.2060. 
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Example 12 

3-{3-[2^4-Ammo-li/-imidazo^ ac id 

Bis(trifhioroacctate) 




Part A 

Under 8 nitrogen atmosphere N,N-(bis ^rt-butoxycarboiryl)-l -[2-(2- 
r*opynyloxy)ethyI]-l JWima^ (2.82 g g, 6.04 mmol), benzyl 3- 

iodobenzoate (1245 g, 6.64 mmol), triethylamme (2.2 mL, 15.7 mmol), and anhydrous 

10 acetonitrile (20 mL) were combined and the resulting mixture was heated to 6Q°C. Copper 
(I) iodide (0.05 g) and dichlorobis(triphenyiphosphme)palladium (0.0.08 g) were 
added. The reaction was complete in 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography eluting 
initially with dichloromethane and then with 98/2 dicWoromethane/methanol to provide 

15 1.82 g of benzyl 3-{3-[2-(4-<bis terr-butoxycarbonyl) amino- 1 H-imid&zo [4,5-c]quinolin- 1 - 
yl)ethoxy]prop- l-ynyl}benzoate. 

! H NMR (300 MHz, DMSO-d6) 5 8.46 (d, J = 9.6 Hz, 1 H), 8.39 (s, 1 H), 8.05 (d, /* 9.8 
Hz, 1 H), 7.94-7.98 (m, 1 H), 7.84 (a, 1 H), 7.50-7.70 (m, 2 H), 736-7.49 (m, 7 H), 5.36 
(s, 2 H), 4.98 (t, 4.6 Hz, 2 H), 4.37 (s, 2 H), 4.06^.13 (m, 2 H), 1.30 (s, 18 H) 
20 MS (O) for C35A0N4O7 m/z 677 (MH 4 ), 577, 477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(1.0 g of 10% palladium on carbon) and die mixture was hydrogenated at 45 psi (3J2 
Kg/cm 2 ) at ambient temperature for -2.25 hours. More catalyst (0.3 g) was added and the 
25 hydrogenation was continued for an additional 2 hours. The reaction mixture was filtered 
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to remove the catalyst and the filter cake was rinsed thoroughly with methanol. The 
filtrate was concentrated under reduced pressure to provide -1 .2 g ofN,N-{bis tert- 
hutoxycarbonyl)- 3 - {3 -[2^4-aioino- 1 i/-irrudazo[4,5-c]a^olin- 1 - N 
yI)emoxy]propyI} benzoic acid. 

5 ! H NMR (300 MHz, DMSO-d6) 5 8.50 (d, 7- 9.5 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (s, 1 H), 1.29 (s, 1 8 H) f 7J29 (t, 7= 7.6 Hz, 1 H), 7. 10 (d, 7- 
7.8 Hz, 1 H), 4.94 (t, 7= 4.5 Hz, 2 H), 3.88 (t, 7= 4.5 Hz, 2 H), 3.32 (t, 7 = 6.0 Hz, 2 H), 
2.43 (t, 7 = 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (CI) for CjzHjaN^m/z 591 (MH*), 491, 391 

10 PartC 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous mchloromethane (10 mL) and trifluoroacetic acid (10 mL). The reaction 
mixture was stirred for 1.5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under high vacuum at ambient temperature to 

15 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1.19 g of 3-{3-[2-(4-arnmo-l/f-irru\3azo[4,5- 
c]qumolm-l-I)emoxy]propyl}benzoic acid bis(trifluoToacetate), m.p. 138-140°C. 
Analysis. Calculated for CzzHjaN^-^HFaOiH: %C, 50.49; %H, 3.91; %N, 9.06. 
Found: %C, 50.37; %H, 3.67; %N, 9.08 

20 *H NMR (300 MHz, DMSO-d6) 5 9.07-7.14 (bs, 2 H), 8.51 (s, 1 H), 8.37 (d,7= 7.8 Hz, 1 
H), 7.82 (d 7= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (s, 1 H), 7.56 (t, 7= 7.1 Hz, 1 H), 730 (t, 
7= 7.7 Hz, 1 H), 7.15 (d, 7- 7.6 Hz, 1 H), 4.91 (t, 7= 4.5 Hz, 2 H), 3.86 (t,7- 4.4 Hz, 2 
H), 334 (t, 7= 5.9 Hz, 2 H), 2.44(t, 7= 7.4 Hz, 2 H), 1.64 (m, 2 H) 
IR(KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm" 1 

25 HRMS (EI) Calculated for C^H^N^ (M*) 390.1692, found 390.1690. 
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Example 13 

2-{3-[2<4-Ammo-lJ7-irnida^ ^ 

trifluoxoacetate 




5 

Part A 

Using tbe general method of Example 12 Part A, N,N-(bi8 tert-butoxycarbonyl}- 1 - 
[2^2-propynyloxy)emyI]-li/-^ (2 g, 43 mmol) was 

coupled with benzyl 2-iodobenzoate (1.57 g, 4.71 mmol) to provide 1.79 g of a mixture of 
10 mono-and di-BOC protected benzyl 2- {3 - [2^4-amino- 1/f-irnidazo [4, 5-c]qranoln> 1 - 
yl)ethoxy]prop-l -ynyl}benzoate. 

] R NMR (300 MHz, DMSO-d6) 5 8.45 (d, 7= 7.9 Hz, 1 H), 8.39 (s, 1 H), 8.06-8.09 (m, 1 
H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H), 7.40-7.43 (m, 2 H), 7.28- 
7.37 (m, 3 H), 7.19 (m, 1 H), 5.23 (a, 2 H), 4.97 (t, J= 5.0 Hz, 2 H), 4.27 (s, 2 H), 4.07 (t, 
15 J= 4.9 Hz, 2 H), 1.30(s, 18 H) 

MS (CI) for C35H40N4O7 m/z 677 (MH*), 577, 477 
PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-(4- 

20 arnino- 1 H-inudazo[4,5^]qumolin- 1 -yl)ethoxy]propy 1} benzoic acid. 

! H NMR (300 MHz, DMSCM6) 6 8.50 (d, J= 7.3 Hz, 1 H), 8.39 (s, 1 H), 8.08 (d, /=* 7.9 
Hz, 1 H), 7.71-7.75 (m, 3 H), 7.22-7.28 (m, 2 H), 6.90 (d, J » 7.4 Hz, 1 H), 4.93 (t, 7= 4.6 
Hz, 2 H), 3.87 (t, 4.5 Hz, 2 H), 330 (t, J« 5.6 Hz, 2 H), 2.73 (t,/- 5.7 Hz, 2 H), 1.61 
(m, 2 H), 1.28(s, 18 H) 

25 MS (CI) for C32H3SN4O7 m/z 591 (MH*), 491, 391 
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PartC 

Using the general method of Example 12 Part C, the material from Part B was 
bydrotyzed to provide 0.28 g of 2-{3-[2^4-ammcHli7-miidazo[4 > 5^]quinolirh-l- V 
yl)ethoxy]pTopyl}ben2oic acid as a solid, m.p. 186-188*C. 
5 Analysis. Calculated for CnHziN^CzHFaOz: %C, 57.14; %H, 4.59; %N, 11.11. 
Found: %C, 56.81; %H, 4.47; %N, 1 1.08 

! H NMR (300 MHz, DMSO^d6) 8 8.90-920 (bs, 1 H), 8.50 (s, 1 H), 8.38 (d,J = 10.1 Hz, 
1 H), 7.84 (d, /- 8.3 Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, 7- 7.6 Hz, 1 H), 7.21-7.32 (m f 
2 H), 6.88 (d, 6.9 Hz, 2 H), 4.90 (t, J= 4.8 Hz, 2 H), 3.84 (t, •/=» 4.6 Hz, 2 H), 3.32 (m, 
10 2H),2.72(t,J=6.9Hz,2H), 1.62(m,2H) 

IR (KBr) 3212, 2929, 1709, 1204, 1 124, 747 cm* 1 

HRMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1693. 



Example 14 

15 4-{3-[2-(4-Ammo-ltf-iim\Iazo[4,5^] acid 

trifluoroacetate 




Part A 

Using the general method of Example 12 Part A, N,N-{bifl te/f-butoxycarbonyI)-l- 
20 [2^-propynyloxy)etrryl]-l/f-miidazo[4,5-c]qu^ (2.82 g, 6.04 mmol) was 

coupled with benzyl 4-iodobenzoate (2.25 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-and di-BOC protected benzyl 4-[3^2-{4-ammo-lH-imidazo[4,5^]quiix)lin-l- 
yl}cthoxy)prop-l -ynyljbcnzoate. 
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] H NMR (300 MHz, DMSOd6) 5 8.47 (d, J=7.2 Hz, 1 H), 8.40 (s f 1 H), 8.06 (d, / = 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7.36-7.49 (m, 5 H), 723-121 (m, 2 H), 
5.35 (s, 2 H), 5.0 (t, 4.5 Hz, 2 H), 4.40 (s, 2 H), 4.09 (t, 4.5 Hz, 2 H), 1.30 (s, 18 H) 
MS (CI) for C19H40N4O7 m/z 677 (MH*), 577, 477 
5 PaitB 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{3-[2-(4~ 
airunc-1 //-unidazo[4,5^]qumolin- 1 -yl)ethoxy]propyl} benzoic acid. 
*H NMR (300 MHz, DMSO-d6) 8 8.51 (d, 7= 7.1 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
10 H), 7.72-7.75 (m, 4 H), 7.01 (d, 7= 8.4 Hz, 2 H), 4.94 (t, 7= 4.7 Hz. 2 H), 3.88 (t, 7- 4.6 
Hz, 2 H), 3.30 (m, 2 H), 2.38 (t, 7« 7.3 Hz, 2 H), 1.62 (m, 2 H), 1.29 (a, 18 H) 
MS (CI) for C32H38N4O7111/Z 591 (MH*), 491, 391 
PartC 

Using the general method of Example 12 Part C, the material from Part B was 
15 hydrolyzed to provide 0.96 g of 4-{3-[2-(4-arrnno-l^irmdazo[4,5-c]quinolin-l- 
yl)ethoxy]propyl}benzoic acid trifluoroacetate, m.p. 235-237°C. 

Analysis Calculated for C^HnN^^HFaCh: %C, 57.14; %H, 4.59; %N, 1 1 .1 1 . Found: 
%C, 57.06; %H, 4.47; %N, 11.03 

l H NMR (300 MHz, DMSO-d6) 5 9.00-9.1 1 (bs, 2 H), 8.51 (s, 1 H), 8.37 (d, 7= 8.4 Hz, 1 
20 H), 7.83 (d,7= 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (t7= 9.7 Hz, 1 H), 7.01 (d,7» 8.2 
Hz, 2 H), 4.91 (t, 7 s3 5.0 Hz, 2 H), 3.84 (t, 7=* 4.7 Hz, 2 H), 3.32 (t, 7= 5.8 Hz, 2 H), 2.38 
(t, 7= 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR(KBr) 3266, 3014,2361, 1667, 1277, 1201, 1142 cm- 1 
HUMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1697. 
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Example 15 

l-{2- {3-[3-(Dime%laniino)phenyl]piopoxy} ethyl> 
l/f-imida2D[4 t 5^]qumoKn-4-amine dihydrochloride 

i 




5 Part A 

Using the general method of Example 12 Part A, except that die reaction 
temperature was raised to 80°C, NJN-(bis fe^butoxycaibonyl)-l-[2-{2- 
propynyloxy)ethyl]4//-inridazo[4 l ^ (3 g, 6.43 mmol) was coupled 

with 3-iodo-iV^KHmethylaniline (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected 1 -[2-( {3 -[3 ^dimethylamino)phenyl]pror>-2-ynyl } oxy)ethyl]- 
l//-imidazo[4,5^]quinolin^amino. 
PartB 

Using die general method of Example 12 Part B, the material from Part A was 
hydro genated to provide -2.9 g of a mixture of mono Boc protected and unprotected l-(2- 
15 {3-[3-(dimethylajrimo)pher^ 
PartC 

The material from Part B was combined with hydrogen chloride/methanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide to pH Ml. The resulting precipitate was purified by column 
chromatography eluting with 95/5/1 d^chloromethane/methanoVammonium hydroxide. 
This material waa combined with hydrogen chloride/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by nitration and then dried to provide 0.114 g of l-<2-{3- 
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[3<dimethylammo)ph^^ 
dihydrochloridc, m.p. 1 80-1 83°C. 

Analysis. Calculated fprC23H27N 5 O«(Ha)ii»(H20)2.i: %C, 54.82; %H, 6.66; %N, 13.89. 
Found: %C, 54.60; %H, 6.50; %N, 13.66 
5 J H NMR (300 MHz, DMSO-d6) 5 8.71-8.73 (bs, 2 H), 8.44 (s, 1 H), 835 (d, 7= 7.4 Hz, 1 
H), 7.83 (d, 7= 8.0 Hz, 1 H), 7.72 (t, 7 - 7.6 Hz, 1 H), 7.55 (t, 7= 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (s, 1 H), 6.66 (d, 7= 8.1 Hz, 1H), 4.88 (t, 7= 5.3 Hz, 2 H), 4.02 (t, 
7= 3.7 Hz, 2 H), 3.37 (t,7= 6.4 Hz, 2 H), 2.94 (s, 6 H), 2.40 (t,7=» 7.6 Hz, 2 H), 1.66 (m, 
2H), 

10 IR (KBr) 3426, 3138, 2928, 1693, 1 1 13 cm* 1 

HRMS (EI) Calculated for CbH^NjO (M*) 389.2216, found 389.2217 

Example 16 

2^thoxymethyIH-[2^3-phe^^ 
1 5 li/-imidazo[4,5^]qumolm^amine Hydrochloride 




Part A 

2-[2KEthoxymemylHJ/4r^^ (3.50 g, 12.9 mmol) 

was slowly added over a period of 20 minutes to a suspension of sodium hydride (0.67 g 

20 of 60% in mineral ofl, 16.77 mmol) in anhydrous NJ^-dimemylformamide. The reaction 
mixture was allowed to stir for 1 hour and then l-bromo-3-phenylpropane (2.16 mL, 14.19 
mmol) was added The reaction mixture was stirred overnight The reaction mixture was 
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure. The residue was purified 

25 by column chromatography elutmg with ethyl acetate to provide 238 g of 2- 

(ethoxymefoylM-[2K3i)hmyl 43 a y cUow oiL 
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MS (CI) for Ci^nNjCh m/z 390 (MH+), 346. 
Part B 

The material from Part A was combined with chloroform (50 mL) and cooled to 
0°C 3-chloroperoxybenzoic acid (2.22 g of 57-86%) was added. After 1 hour the reaction 

5 mixture was allowed to warm to ambient temperature. The reaction mixture was 

partitioned between aqueous sodium bicarbonate and dichloromemane. The organic 
fraction was dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 2^ethoxymemyl)-l-[2^3-phrayty^ 
c]quinoluie-5N-oxide as a brown solid. 

10 PartC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 7.33 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous dicMoromethane (60 
mL). After I hour the reaction mixture was concentrated under reduced pressure to 
provide 2,2>trichloro-N-{2^emoxy^ 
15 mudazo[4,5-c]qumolm-l-yl}acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of fee 
material from Part C and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark oil. The 

20 dark oil was purified by column chromatography eluting with 5% methanol in 

dichloromethane to provide a light yellow oil. The oil was treated with 1 .0 M hydrogen 
chloride to provide a white solid The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-(ethoxymcthyI)-l-[2-(3- 
phenylpropoxy)emyl]4#-r^ hydrochloride as a white solid, 

25 m.p. 128-134°C. Analyzed for C^aMd • 1.55 HQ: %C, 62.53; %H, 6.46; %N, 12.15; 
Found; %C, 62.64; %H, 6.47; %N, 11.91. 

^-NMR (300 MHz, DMSCW6) 6 8.14 (br d, J=8.3 Hz, 1 H), 7.63 (dd\ J=8.3, 1.0 Hz, 1 
H), 7.45 (m, 1 H), 7.24 (m, 1 H), 7.05-7.15 (m. 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H). 4.80- 
4.90 (m, 4 H), 3.83 (t, J-5.4 Hz, 2 H), 3.56 (q, J-7.0 Hz, 2 H), 3.27 (t, J=6.1 Hz, 2H), 237 
30 (t, J=»7.6 Hz, 2 H), 1.63 (m, 2H), 1.16 (t, J-6.8 Hz, 3 H) 
JR(KBr)3267, 3023, 1681, 1108 cm* 1 

HRMS (EI) Calculated for C24H2SN4O2 (M*) 404.2212, found 404.2215. 
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Example 17 

HH[(3^W<roben2yl)oxyfa^ 

NH 2 




5 Part A 

2-Ethyl-2^1H-imidazo[4,5-c]quinolin-l-yl)-l-cAanol (3.0 g, 12.43 mmol), 
dichloromethane (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
benzyltrimethylammonium chloride (0.01 g) and 3-chlorobenzyl bromide (2.81 g, 13.67 
mmol) were combined and the resulting solution was stirred at ambient temperature 

10 overnight Analysis by TLC (5% methanol in dichlorometnane) indicated that the reaction 
was complete. The reaction was diluted with dichlorom ethane (100 mL) and water (100 
mL). The layers were separated- The aqueous fraction was extracted with 
dichlorometnane. The organic fractions were combined, washed with brine, dried over 
magnesium sulfate and then concentrated under reduced pressure. The residue was 

15 purified by flash chromatography (silica gel eluting with ethyl acetate) to provide 4.22 g of 
l^l-{[(3-cMorobenzyl)oxy]methyl}prop as a light orange 

oil. 

! H-NMR (300 MHz, DMSO-d6) 5 922 (s, 1H), 8.63 (s, 1H), 8.55 (d, /= 7.8 Hz, 1H), 
8.17 (dd, J= 7.8, 1.5 Hz, 1H), 7.69 (m, 2H), 723 (dd, 4.9, 1.5 Hz, 2H), 7.08 (s, 1H), 
20 7.03 (m, 1H), 5.40 (m, 1H), 4.47 (s, 2H) t 334-4.07 (m, 2H), 2.11 (m, 2H), 0.88 (t, 7.3 Hz, 
3H) 

MS (CI) for QjHooONjO mJz 366 (MH*), 332 
PartB 

3-Chloroperoxy benzoic acid (2.84 g of 77%) was added in portions to a solution 
25 of the material from Part A in chloroform (60 mL). After 2 hours analysis by TLC (10% 
methanol in dichlorometnane) indicated that the reaction was complete. The reaction was 



71 



WO 02/46189 



PCTAJS01/46581 



diluted with chloroform, washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude l^l-{[(3^Uorobenzyl)oxy^ 
PartC 

5 Ammonium hydroxide (20 mL) was added to a solution of the material from Part B 

in dichloromethane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (5% methanol in dichloromethane) indicated that the reaction went to completion 
immediately after the addition of the tosyl chloride. The reaction mixture was diluted with 
o^chloTOincthane and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed with brine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oiL The ofl was purified by flash 
chromatography (silica gel eluting with 5% methanol in dicMoromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
eluting with 5% methanol in dichloromethane) to provide a pinkish-white solid. This 

1 5 material was further purified by flash chromatography (silica gel eluting with ethyl 
acetate) to provide ~1 .0 g of 1-(1- {[(3^hlorobeii2yl)oxy]m^ 
c]qumolm-4-amine as an off-white solid, m.p. 60-62°C. Analysis: Calculated for 
CiiH 2 ,ClN40 Va H 2 0: %C, 65.41: %H, 5.62; %N, 14.54; Found: %C, 65.5; %H, 5.62; 
%N, 14.61. 

20 l H-NMR (300 MHz, DMSO-d6) 8 8.37 (s, 1H), 8.19 (d, J=» 8.3 Hz, 1H), 7.62 (dd, 83, 
1.5 Hz, 1H), 7.43 (dt, 8.3, 1.5 Hz, 1H), 7.18-7.28 (m, 3H), 7.09 (m, 1H), 6.52 (br s, 
2H), 5.24 (m, 1H), 4.48 (s, 2H), 4.01 (dd, 7= 10.5, 6.6 Hz, 2H), 3.92 (dd, /= 10.3, 4.4 Hz, 
2H), 2.10 (quintet, J=- 7.3 Hz, 2H), 0.88 (t, 73 Hz, 3H) 
MS (CI) for C 2 !H 2l CIN40 m/z 381 (MH*), 185 
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Example 18 
l-{2-[3^2-Arnmopbjenyl)propoxy]e%^ 

trifluoioacetate 




5 Part A 

Under a nitrogen atmosphere, N,N-(bis fcrr-butoxycarbonyI)-l-[2-(2- 
propynyloxy)emyl]-ltf-miia^ (0.50 g, 1.07 mmol), 

tricthylamine (0.39 mL, 2.79 mmol)) and anhydrous acetonitrile (10 mL) were combined. 
The resulting solution was heated to 80°C. As the reaction was heating, 2-iodoaniline 

10 (0.26 mL> 1 .18 mmol), copper (I) iodide (0.012 g) and 

mchlorobis(triphenylphosphme)palladium(II) (0.023 g) were added. The reaction mixture 
was heated at 80°C overnight The acetonitrile was removed under reduced pressure and 
the residue was purified by flash chromatography (silica gel ehrting with 3% methanol in 
dichloromethane) to provide 0.47 g of N,N-{bis rerr-butoxycarbonyl)-l-(2-{[3-(2- 

1 5 arnmophenyl)prop-2-ynyl]oxy}emyl)-l/Y-irrri as a brown 

solid 

! H-NMR (300 MHz, DMSO-d6, EbO) 6 8.47 (d,J= 3.6 Hz, 1H), 837 (s, 1H), 8.10 (d, 
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 (t, J- 12 Hz, 1H), 6.80 (m, 1H), 6.65 (d, /= 83 Hz, 1H), 
6.45 (t, J= 73 Hz, 1H), 4.98 (t, J= 4.4 Hz, 2H), 4.36 (s, 2H), 4.08 (t, 7= 4.9 Hz, 2H) t 
20 131 (s, 18H) 
Part B 

Catalyst (5% platinum on carbon) was added to a solution of N,N-{bis teri- 
butoxycarborryl>H2-{[3^2-arriin^ 

c]qumolm^arnrne in methanol. The mixture was hydrogenated on a Parr apparatus at 50 
25 psi (3.5 Kg.cm 2 ) overnight The reaction mixture was filtered through a layer of Ce!ite<S> 
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filter aid and the filter cake was washed with additional methanol The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel elutmg with dichloromeuiane, then with 1% 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of N,N-(bis terf-butoxycarbonyl)- 1 - 
{2-[3^2-aminophenyl)propoxy]ethyl} -1^5midazo[4^]qnmolin-4-arnine as a light 
yellow oiL 

! H-NMR (300 MHz, DMSOd6) 5 823 (dd, 7= 8.4, 0.9 Hz, 1H), 8.16 (dd, 7= 8.4, 0.9 
Hz, 1H), 7.97 (s, 1H), 6.96 (di,J» 7.5, 1.6 Hz, 2H), 6.87 (dd, J= 7.5, 1.4 Hz, 1H), 6.62 
10 (dt, 7= 73, 1.0 Hz, 1H), 6.57 (dd, J~ 83, 1.1 Hz, 1H), 529 (s, 1H), 4.71 (t, J= 5.3 Hz, 
2H), 3.91 (t, 5.1 hZ, 2H), 338 (t, 6.0 Hz, 2H), 2.39 (t, J= 7.4 Hz, 2H), 1.76 (m, 
2H),1.41(brs,18H) 

MS (CI) for C 31 H39N 5 03 m/z 562 (MH*), 462, 362, 229 
PartC 

15 A solution of the material from Part B in anhydrous dichloromethane (4 mL) was 

added with stirring to a solution of trifluoroacetic acid (2mL) and anhydrous 
(hchloTomerhane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice bath for about 2 hours and then it was allowed to warm to ambient temperature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oil. The oil was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 mL) was added drop wise. The mixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of 1 -{2-[3^2-arninophenyl)propoxy]ethy 

amine trifluoroacetate as a white solid. Analysis: Calculated for C21H23N5O • C2HF3O2: 
25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %C, 57.78; %H, 4.97; %N, 14.59. 

*H-NMR (300 MHz, DMSO-d6) 5 8.87 (br s, 1H), 8.49 (s, 1H), 836 (d, 7.8 Hz, 1H), 
7.83 (d, J - 83 Hz, 1H), 7.72 (t, J = 7.3 Hz, 1H), 7.56 (t, 7= 7.6 Hz, 1H), 6.81 (t, J= 7.6 
Hz, 1H), 6.51 (m, 2H), 6.32 (t, 7- 6.8 Hz, 1H), 4.90 (t, J= 4.6 Hz, 2H), 3.85 (t, J= 4.9 
Hz, 2H), 333 (t, J= 6.1 Hz, 2H), 222 (t, 73 Hz, 2H), 1.55 (m, 2H) 
30 IR(KBr) 3414, 3335, 3253, 3019, 1738, 1202, 1185, 1131 cm* 1 

HRMS (EI) Calculated for C21H23N5O (M*) 361.1903, found 361.1903 
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Example 19 
4-{[2^4-Ammo-l/Hmida2o[4,5^ 




Part A 

2^1ZT-Imidazo[4,5^Jquinolin-l-yl)ethanoI (1 J g, 7.0 mmol) was added to a 
stirring mixture of a-bromo-p-tolumtrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 
50%), dichloromethane (20 ml), and ben2yltrimemylammomum chloride (0.06 g, 0 J 
mmol). The reaction was maintained for 18 hours and then diluted with dichloromethane 
(20 ml) and water (20 ml). The two phases were separated and the aqueous fraction was 
extracted with additional dichloromethane. The organic tractions were combined, washed 
whh water, dried (MgSCU), filtered, and concentrated. The residue was purified by flash 
column chromatography (silica gel, 9/1 dichloromethane/methanol) to provide 1.8 g of 4- 
{[2^1H-iinidazo[4,5^]qumoli^ 

*H NMR (500 MHz, DMSO-d«) 5 9.22 (s, 1H), 8.41 (s, 1H), 8.40 (d, WJ Hz, 1H), 8.17 
(dd, J=8.3,1.2 Hz, 1H), 7.72 (dt, J=7.6,1.3 Hz, 1H), 7.66 (dt, J=7.6,1.3 Hz, 1H), 7.63 (d, 
J=8. 3 Hz, 2H), 7.25 (d, J=8.2 Hz, 2H), 4.97 (t, J=5.1 Hz, 2H), 4.53 (s, 2H), 3.97 (t, J=5.5 
Hz,2H); 

MS(CI)m/e329(M+H). 
PartB 

3<^hloroperoxybenzoic acid (1.6 g, 5.5 mmol, 60% by weight) was slowly added 
to a solution of 4- {2-( 17/-rrrudazo[4,5-c]quinolin- 1 -y!)ethoxy ]rnethyl } benzonitrile (1.8 g, 
5.5 mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgS0 4 ), filtered, and concentrated to provide 1.4 g of l-{2-[(4- 
cyanobenzyOoxy]emyl}-l/f-mnda^ 
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PaitC 

Trichloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of 1 - {2-[(4-cyanobenzyl)oxy]etbyl} -lH-imidazo[4,5-c]qiiinolme-5N-oxide (1.4 g, 4.1 
mmol) and dichloromethane (25 ml). The reaction was maintained overnight and then 

5 concentrated. The resulting red solid was dissolved in methanol (100 ml) and sodium 
methoxide (4 ml, 25% in methanol) was added dropwise. The reaction was maintained 
overnight The crude product formed as a precipitate and was isolated by filtration. 
Purification of the solid by recrystallization (isopropyl alcohol) followed by flash column 
chromatography (silica gel, 9/1 m^hloromethane/metfianol) provided 1.0 g of 4-{[2-(4- 

10 ammc-lH-imidazo[4,5^]qumolm-l-yl)eth^ as a white solid, m.p. 

238.1-239.2 °C. 

'H NMR (300 MHz, DMSOd*) 6 8.19 (s, 1H), 8.07 (dd, J-82,1 .0 Hz, 1H), 7.67 (d, J^8.4 
Hz, 2H), 7.62 (dd, J=8.4,l.l Hz, 1H), 7.43 (dt, J-7.6,13 Hz, 1H), 7.30 (d, J=8.4 Hz, 2H), 
7.21 (dt, J-7.6, 1.3 Hz, 1H), 6.56 (s, 2H), 4.86 (t, J=5.1 Hz, 2H), 4.55 (s, 2H), 3.93 (t, 
15 J=5.1Hz,2H); 

IR(KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097,884,822,760 cm* 1 ; 

MS (EI) m/e 343.1440 (343.1433 Calculated for C20H17N5O); 
Analysis: Calculated for C20H17N5O: %C, 69.96; %H, 4.99; %N, 20.39. Found: %C, 
20 70.09; %H, 4.90; %N, 20.16. 



Example 20 

2^moxymemyl>l-(2-{[6^4-ph^ 

* l//-miidazo[4>^]qumomie^arxiine 

25 
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Part A 

A solution of 2-[2^ethoxymeutyl)-l/f-irru (1.0 g, 

v 3.7 mmol) in N^-dimctnylfonnainide (20 ml) was added dropwiso to a suspension of 
sodium hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N- 

5 dimethylforrnarnide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwise addition of (4-[(6-bromohexyI)oxy]buty!}benzene (1.6 g, 5.1 mmol). The 
reaction was stirred overnight at room temperature and then partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous traction was extracted 
with additional ethyl acetate. The organic fractions were combined, washed with water, 

10 dried (MgS04), filtered, and concentrated. The crude product was purified by flash 
column chromatography (silica gel, 4: 1 ethyl acetate/hexanes) to provide 0.81 g of 2- 
(emoxymemyIH<2-{[6^4^henyMto 
as a brown oil. 

15 PartB 

3-CUoroperoxYbenzoic acid (0.47 g, 1 .6 mmol, 60% by weight) was slowly added 
to a solution of 2<emoxymethyIH^-{[6^4-phe^ 

imidazo[4,5^]quinoline (0.81 g, 1.6 mmol) in chloroform (15 ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, dried (MgSOi), filtered, and concentrated to provide 0.7 g of 2-(ethoxymethyl)-l - 
(2- { [6-{4-phenylbutoxy)hexyl]oxy } ethyl)- 1 tf-rrnidazo [4,5-c] quinolin-5N-oxide as an 
orange solid. 

PartC 

25 Trichloroacetyl isocyanate (0.25 ml, 2. 1 mmol) was added dropwise to a solution 

of 2^emoxymethyl)-H2-{[6<4-phenylbutoxy)hexyl]oxy} e%l)-lf/-imidazo[4,5- 
c]quinolin-5N-oxide (0.7 g, 1.4 mmol) and cUchloromethane (20 ml). The reaction was 
maintained tor 2 hours and sodium methoxide (2.5 ml, 25% in methanol) was added 
dropwise. The reaction was maintained overnight The rnixture was filtered and the 

30 filtrate ccmcemtrated. Purification of the filtrate by Gash column chromatography (silica 
gel, 97:3 ethyl acetate/methanol) provided 0.22 g of 2-<ethoxymethyl)-l-(2-{[6-(4- 
phenyIbutcocy)hexyl]cfcy}em^^ as a colorless oil. 
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! H NMR (300 MHz, DMSO-d*) 5 8.10 (d, J=7.9 Hz, 1H), 7.62 (d, J=7.9 Hz, 1H), 7.43 (t, 
J=7.3 Hz, 1H), 728-7.12 (m, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 (t, J=5.3 Hz, 2H), 
3.55 (q, J-7.0 Hz, 2H), 3.33-322 (m, 6H), 2.56 (t, J=7.2 Hz, 2H), 1.62-133 (m, 8H), 1.18- 
l.l0(m,7H); 

5 MS (EI) m/e 51 8.3263 (518.3256 Calculated for C31H42N4O3); 

Analysis: Calculated forCjiHcN^: %C, 71.78; %H, 8.16; %N, 10.80. Found: %C, 
71.20; %H, 8.39; %N, 10.68. 

Example 21 

10 l-{2-[3^enzyloxy)propoxy]ethyl}-2-(ethoxyme%^ 
amine 




A solution of 2-[2^emoxymemyI)-lif-inudazo[4,5-c^ (1.0 g, 

15 3.7 mmol) in N,N-dimemylforniarnide was added drop wise to a suspension of sodium 

hydride (0. 19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N-dimemylforrjiamide 
(20 ml). The reaction was maintained for 2 hours followed by the drop wise addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
20 fractions were washed with water, dried (MgSCU), filtered, and concentrated. The crude 
product was purified by flash column chromatography (silica gel, 4: 1 ethyl 
acetate/hexanes) to provide 0.45 g of !-{2-[3-{benzyloxy)pTopoxy]ethyl}-2- 
(ethoxymemyl)-li/-iniidazo[4,5-c]miinolfnc as a brown ofl 

1 - {2-[3-{benzyloxy)pTopoxy]ethyl } -2-{ethaxymethyl}- l/f-imidazo[4,5^]quinoline 
25 was converted to 1 - {2-(3-(benzy loxy)propoxy]ethy 1} -2-(ethoxymethyl)- l/f-imidazo[4,5- 
cjquinolin^- amine using the general methods described in Parts B and C of Example20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methanol) 
provided the desired product as a colorless oil. 
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! H NMR (300 MHz, DMSOHd«)5 8.11 (dd, J=8.2,0.8Hz, lH),7.62(dd, J=8J, 1.2 Hz, 
III), 7.44 (dt, J=-7.6,12 Hz, 1H), 7.32-7.19 (m, 6H), 6.56 (s, 2H), 4.85-4.77 (m, 4H), 4.26 
(s, 2H)^3.84 (t, J-5.4 Hz, 2H), 3.54 (q, J=7.0 Hz, 2H), 3.40 (t, J=62 Hz, 2H), 326 (t, 
J=62 Hz, 2H), 1.63 (pentet, J-6.3 Hz, 2H), 1.15 (t, J-7.0 Hz, 3H); 
5 IJ C NMR (125 MHz, DMSO-dfi) 8 152.0, 149.5, 1452, 138.5, 133.3, 128.1, 127.4, 127.3, 
126.8, 126.3, 12625, 121.0, 120.6, 114.8, 71.8, 69.0, 67.5, 662, 65.4, 64.4, 45.4, 29.4, 
145; 

IR(KBr) 3305, 174, 2970, 2925, 2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099, 754, 
737, 698 cm 1 ; 

10 MS (EI) m/e 434.2318 (4342317 Calculated for C25H30N4O3). 

Example 22 

l-[2-(3-Phenylpropoxy)ethyl]-l/^iniida2o[4,5-c]<pimolm-4-amnie 

15 




According to the general method of Example 20 (Parts A-C), 2-(l/f-imidazo[4^- 
c]quinolm-l-yl)ethanol and (3-bromopropyl)benzene were combined to provide l-[2-(3- 

20 phenylpropoxy)ethyl]-Ltf-miidazo[4^-c]qumonn-4-amme as a white solid. 

'H NMR (300 MHz, DMSO-d«) 8 8.17 (a, 1H). 8.12 (d, J=72 Hz, 1H), 7.64 (dd, J=8.3,1.0 
Hz, 1H), 7.45 (m, 1H), 7.24 (m, 1H), 7.16-7.08 (m, 3H), 6.92-6.89 (m, 2H), 6.60 (s, 2H), 
4.81 (t, J=5.1 Hz, 2H), 3.82 (t, J=5.1 Hz, 2H), 329 (t, J=6.1 Hz, 2H), 228 (m, 2H), 1.63 
(m, 2H), 1 .56-1 25 (m, 8H), 0.88 (t, J=72 Hz, 3H); 

25 "C NMR (75 MHz, CDCI3) 8 151.5, 1445, 142.6, 141.4, 1326, 128.3, 1282, 127.4, 
127. 1 , 125.8, 1222, 1 19.8, 1 1 5.4, 70.4, 68.6, 47.6, 32.0, 30.9; 
MS (EI) m/e 347.1882(347.1872 Calculated for CnH^O). 
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Example 23 
H2-{[3^3,4-Dimemylpher^ 

li^iimdazo[4,5^1qiiinolin^ainine 




Under a nitrogen atmosphere, l-[2^2-propynyloxy)emyl]-lH-imidazo[4,5- 
c]qumolm^amine (0.5 g, 1 .9 mmol), copper (I) iodide (0.036 g, 0.2 mmol), 4-iodo-ortfo>- 
xylene (0.5 g, 2.1 mmol) and pyrrolidine (10 mL) were combined and stirred at ambient 
temperature. Dich]orobis(triphenylphosphine)panadi^mi(T^ (0.066 g, 0.1 mmol) was added 
and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated mat starting material was still present The 
reaction mixture was heated at 65°C overnight. The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromethane containing 
methanol. The insoluble material was isolated by filtration and men recrystallized from 
toluene (40 mL) to provide 0.1 g of l-(2- {[3-(3, 4-dimethylphenyI)-2-propynyl]oxy} ethyl]- 
lH-miidazo[4,5-c]quinolm^amine as a solid, m.p. 214-21 6°C. Analysis: Calculated for 
C23H22N4O: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 7424; %H, 5.98; %N, 15.08. 
! H-NMR (300 MHz; DMSO<i«) 5 (ppm) 8.167(s,lH), 8.1 12(d r F=7.3Hz,lH), 
7.628(V«8 JHZ.1H), 7.44(U=7.3Hz,lH), 7332(tJh6.8Hz,lH), 7.078(<U=7.8Hz,lH), 
7.024(a,lH), 6.952(dJ="7.9Hz,lH), 6.586(s,2H), 4.849(U=5Hz£H), 4.365(s,2H), 
4.015(U=5.6Hz£H), 2.197(jtf H), 2.159(a,3H). 

Examples 24 -27 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method 
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2 -(4- Amino- 1 H-hm daze [4,5-c]quinolin- 1 -yI)-2-ethylethanol (25 mg) was placed 
in a 2 dram (7.4 mL) viaL Sodium hydride (1 .75 eq of 60% in mineral oil) and N,N- 
dnnethylformamide (1 mL) were added The vial was placed on a sonicator for about 10 
minutes at ambient temperature to allow the alkoxide to form. The halide (1.75 eq) was 

5 added and the vial was placed back on the sonicator for about 30 to 60 minutes at ambient 
temperature. The reaction rnixture was analyzed by LC/MS to confirm the formation of 
me desired product The reaction mixture was purified by semi-preparative HPLC. The 
semi-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions 
were combined and lyophilized to provide the trifhioroacetate salt of the desired product, 

10 which was confirmed by accurate mass and ] H NMR. The table below shows the structure 
of the tree base and the theoretical mass (TM) and the measured mass (MM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


24 


NH 2 

l 


A 


TM = 346.1794 
MM = 346.1795 


25 


OCX 


A 


TM = 360.1950 
MM -360.1955 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


NH 2 


A- 


TM = 414.1667 
MM = 414.1678 


27 


XX> 

Br 


A 


TM=» 424.0899 
MM »424.0902 



Examples 28 - 41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method. 
5 The 4-amino- li/-imidazo[4,5^]quinolin- 1 -yl alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and N,N- 
dmiemylfoimamide (1 mL) were added. The vial was placed on a sonicator for about 1 
hour at 50°C to allow the alkoxide to form. The halide (1.2 eq) was added and the vial 
was placed back on the sonicator for about 1 to 2 hours at 50°C. The reaction mixture 

1 0 was analyzed by LC/MS to confirm the formation of the desired product The reaction 
rnixture was purified by semi-preparative HPLC. The semi-prep HPLC fractions were 
analyzed by LC-APCI/MS and the appropriate fractions were combined and ryophilized to 
provide the trifluoroacetate salt of the desired product, which was confirmed by accurate 
mass and *H NMR. The table below shows the structure of the free base and the 

15 theoretical mass (TM) and the measured mass (MM). 
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Example . 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


28 


' i 


A 


TM- 394.1794 
MM -394.1791 


29 


" V 

VI 


A 


TM* 428.1404 
MM = 428.1396 


30 




A 


TM = 428.1404 
MM =428.1397 


31 




A 


TM = 408.1950 
MM =408.1956 
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Example 


Structure of the Free Base 


Purificati n 


Mass Measurement 


# 




Method 


(Da.) 


32 


Pi 

crip 


A 


TM = 408 iQSn 
MM =408.1956 


33 




A 


TM- 346.1794 






MM =346.1791 


















34 


i X N > 

°b 

CI 


A 


TM = 380.1404 
MM -380.1399 


35 


C! 


A 


TM = 380.1404 
MM =380.1399 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


Jo 


MM 

Oh- ' 


A 


TM = 360.1950 
MM =360.1942 


37 


> 


A 


TM~ 360.1950 
MM -360.1941 


38 


jib 


A 


TM- 380.1404 
MM =380.1400 


39 


NH a 

JCC N > 

V 


A 


TM = 371.1746 
MM -371.1751 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


40 


NH 2 

CCs 

V 


A 


TM = 380.1404 
MM =380.1398 


41 




A 


TM = 376.1535 
MM -376.1536 



Examples 42 - 88 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method 

The 4-armno-l//-iimdazo^ alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and N,N- 
drmemylforrnamide (1 mL) were added. The vial was placed on a sonicator for about 15 
to 30 minutes at ambient temperature to allow the alkoxidc to form. The halide (1.2 eq) 
was added and the vial was placed back on the sonicator for about 15 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. Hie semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
appropriate tractions were combined and lyophilized to provide the trifhioroacetate salt of 
the desired product, which was confirmed by accurate mass and 'H NMR. The table 
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bcl w shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 
# 


Structure of me Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


42 


NH, 

a\ 


A 


TM- 318.1481 
MM = 318.1482 


43 




A 


TM- 328.1535 
MM = 328.1534 


44 


AX? P - 


A 


TM = 377.1488 
MM = 377.1487 


45 


NH, 

XX N > 


A 


TM- 430.1617 
MM = 430.1614 
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Example 

1 # 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


46 


ox 

0 

• 

N 


A 


TM = 371.1746 
MM = 371.1746 


47 




A 


. TM- 380.1404 
MM = 380.1394 


48 




A 


TM = 430.1617 
MM = 430.1613 


AO 




A 


TM = 360. 1950 
MM = 360.1949 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


50 


NH 2 

\ 


A 


TM* 346.1794 
MM = 346.1781 


51 


NH 2 

o 


A 


TM = 363.1331 
MM = 363.1324 


52 


NHj 


A 


TM = 366.1247 




XX} 




MM = 366.1243 


























CI 






53 


crv 

CI 


A 


TM = 400.0858 
MM = 400.0856 
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Exanrole 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


54 


NH 2 ~~ 

U V 


A 


IM = 364.1331 






MM = 364.1352 




i - 
0 






55 


(Yi v 


A 


ITV1 = 405.1801 






MM = 405.1794 










56 


O N-O 


A 


TM = 377.1488 






MM = 377.1490 










57 


NH 2 


A 


TM- 391.1644 
MM = 391.1637 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


62 


a 


A 


T\A = ylOO 1111 
1M 3 425.1171 

MM = 428.1159 


63 


■ ■ b^. 


A 


TM- 428. 1824 
MM -428.1 826 


64 


ax 

N 


A 


TM- 385.1903 
MM = 385.1904 


65 


NH, 


A 


TM = 385.1903 
MM = 385.1897 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


66 




A 


TM = 418.2005 
MM = 418.2013 


u/ 


NH 2 

IT) 


A 


TM = 388 2263 
MM = 388.2257 


68 

* 


kit_i 

6 


A 


TM = 400.151 1 
MM = 400.1507 


69 




A 


™ = 382.1794 




U V 




MM = 382.1788 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


70 


cr x 


A 


IM = 332.1637 
MM = 332.1641 


71 


OX 


A 


TM = 390.1692 
MM = 390.1697 


72 


NH 2 

XX N > 

OX 


A 


1 iYl J*t v. 1 / y*r 

MM = 346.1791 


73 




A 


TM = 366.1247 








MM = 366.1241 










v 








a 
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Example 
# 


Structure of the Free Base 


Purificati n 
Method 


Mass Measurement 
(Da.) 


74 


XX* 
CH >> 


A 


TM = 400.1511 
MM = 400.1512 


75 


NH 2 


A 


TM = 346.1794 
MM = 346.1799 


/O 




A 


MM -360, 1953 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


77 


xX"> 


A 


TM = 360.1950 
MM = 360.1941 


78 


V 


A 


TM = 414.1667 

\JTKA —.AAA 1 ^ta 

MM =* 414.1670 


79 


crip 

6 


A 


TM= 452 
NM[M+H] +1 -453 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


80 


CO/ 


A 


TM= 360 
NM[M+Hf , = 361 


81 


J&V- 

CO, 

0^ 


A 


TM° 360 
NM[M+H] +, =361 


82 


COn 


A 


TM= 374 
NM [M+H]*' - 
3752 


83 


NH 2 

(J v 

Cf 


B 


TM = 379.1281 
MM = 379.1278 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


84 


As-*? 
U ^ 

b 


B 


TM = 348.1586 
MM = 348.1588 


85 




B 


TM = 362.1743 




XX > 

Cr v Q 




IYUYI — jOx. 1 / Jv> 
























86 


NH 2 

V 


B 


TM = 362.1743 
MM = 362.1748 
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Example. 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


87 


XX N > 

N 


D 


TM = 373.1539 
MM = 373 1546 


88 


Xx N > 

U \^ 


B 


TM = 373.1539 
MM = 373.1543 



Examples 89-96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the foDowing general method. 

2^4-Arrirno-2-butyl^ 
(25 mg) was placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 eq of 60% in mineral 
oil) and N^-Khrnetfaylfc^marnide (1 mL) were added The vial was placed on a sonicator 
for about 15 minutes at ambient temperature to allow the alkoxide to form. The halide 
10 (1.2 eq) was added and the vial was placed back on the sonicator for about 15 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC tractions were analyzed by LC-APCI/MS and the 
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appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of 
the desired product , which was confirmed by accurate mass and l H NMR. The table 
below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


89 


NH 2 


B 


TM = 412.2030 
MM = 412.2023 

„ 














B 


TM *» 392.2576 
MM = 392.2575 


91 


NH, 


B 


TM = 446.2293 








MM - 446.2287 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 

I'lv VUvU 




92 

- 


KIU 

ex. 


B 


TM = 4462293 
MM = 4462288 


93 




B 


TM = 4032372 








MM = 4032365 










V 

III 

N 






94 


N 


B 


TM = 4032372 
MM = 4032370 






r> 


TTVvT — IfM A 
livl — 4J*t.jlrtO 

MM = 434.3047 
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Example 

£ 
rr 


Structure of flic Free Base 


Purification 
Method 


Mass Measurement 
/Da 1 


96 




B 


TM = 409.21 14 
MM = 409.21 17 



Examples 97 - 100 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme HI above using the following general method. 

A 1 mL portion of a solution prepared by dissolving 0.5 g of l-<4-amino-l/T- 
imidazo[4,5^]quinolin-l-yl)propan-2-K)l in NJN-^imethylformamide (20 mL) was added 
to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Triphenyrphosphine (54 mg, 
2 eq.) dissolved in N^N-^iimcthylformamide (1 mL) was added to the vial. The resulting 
10 slurry was sonicated to dissolve the phenol. Diethyl azodicarboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was sonicated for about 30 minutes and men shaken 
overnight at ambient temperature. The reaction mixture was purified by semi-preparative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetate salts The products were confirmed by accurate mass and l H NMR. The 
1 5 table below shows the structure of the free base and the theoretical mass (TM) and the 
nominal mass (NM). 



Example # 


Structure 


Mass Measurement 


97 


NH 2 


TM = 343 
NM[M+H] +1 - 344 
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Example* 


Structure 


Mass Measurement 


98 


NH 2 






crv 

0 

Q 


TM = 384 
NM[M+H1 +I = 385 










N 




99 j 










TM-348 




NM[M+H] +, -349 




O 

/ 




100 


NH 2 






U V 


TM = 430 
NM[M+H] +I =431 



Examples 101 - 104 
The compounds in the tabic below were prepared according to the synthetic 
5 method of Reaction Scheme ID above using the following general method 

A 1 mL portion of a solution prepared by dissolving 0.5 g of 2^4-anirno-l/f- 
irnidazo[4,5^]qumolm^-yl)-2-€trtylethano] in N^-<iimethylfomamido (20 mL) was 
added to a 4 dram (15 mL) glass vial containing the phenol (2 eq.). Trrphenyfphosphine 
(51 mg, 2 eq.) dissolved in N^-Kmnemylformamide (1 mL) was added to the viaL Diethyl 
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azodicarboxylate (34 mg, 2 cq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
indicated mat the reaction was not complete. The solvent was removed under vacuum. 
The resulting oil was dissolved in 1 mL of tetrahydrofuran containing triphenylphosphine 

5 (2 eq.). Diethyl azodicarboxylate (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated mat the reaction was 
complete. The reaction mixture was purified by semi-preparative HPLC using Method B 
The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate 
fractions were combined and ryophilized to provide the txifluoroacetate salt of the desired 

10 product, which was confirmed by accurate mass and l H NMR. The table below shows the 
structure of the free base and the theoretical mass (TM) and the nominal mass (NM). 



Example # 


Structure of the Free Base 


Mass Measurement 


101 


0 

a 


TM = 398 
NM[M+HJ +1 = 399 


102 


0 / 


TM-357 
NM[M+H] +I = 358 
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Example # 


Structure of the Free Base 


Mass Measurement 


103 


OCX 


TM=444 
NM[M+H] +1 =445 


104 


<& 


TM = 389 
NM[M+H] +I = 390 



Example 105 

1^2-Plimoxye%l)-l/f-imidazo[4,5^]qiiinolin^-amirie 




10 



2^4-Arrmi()-lH-irmdazo[4 t 5^]quinolin-l -yl)ethanol (25 mg, 0.108 mmol) and 
N^-dmiethylformarnide (1 mL) were combined Phenol (12 mg, 0.130 mmol) and 
triphcnylphosphine (34 mg, 0.130 mmol) were added and the resulting slurry was 
sonicated for about 1 minute. Diethyl azodicarboxylate (23 mg, 0.130 mmol) was added 
and the reaction mixture was shaken at ambient temperature for 24 hours. Analysis by 
LC-MS showed that a major amount of starting material remained. An additional 
equivalent each of phenol, triphenylphosphme and diethyl azodicarboxylate were added. 
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The reaction mixture waa sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM = 304, NM[M+Hf 1 = 305. 



15 



Example 106 
l-[(l-Phenoxymemyl)proTOl]-l/^rrmdazo 




2<4-AmirK>-ltf-iim (50 mg, 0,195 nrmol) 

and N^^emylforaunnide (2 mL) were combined Phenol (37 mg, 0.390 mmol) and 
10 triphenylphosprirne (102 mg) were added foUowed by memyl azcdicarboxylate (67 mg, 
0.390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material. The solvent was removed and 
the residue was purified by semi-preparative HPLC using Method A. Mass Measurement 
TM - 332, NM[M+Hf 1 = 333. 



Example 107 

1 - 4(Pror^2-ynyloxy)methyllpropyl} -l//-imidazo[4,5^]a^olin-4-amirie 




Part A 

20 Crude 4^oro-3-nitroqumoline (413.8 g, 1 eq.) was dissolved in dicWoromerhane 

(1 .65 L). The solution was heated to reflux and then filtered through a layer of Celite® 
filter agent Hie filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, 1.1 
eq.) was added in a single portion. The reaction mixture was stirred for 1 5 rninutes. 
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(R}-(-)-2- Amino- 1 -butanol (205 mL, LI cq.) was added drop wise while maintaining tho 
temperature of the reaction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 men sucked dry. The solid was slurried for 1 hour with cold 80/20 water/methanol (1 L), 
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300 
mL), and men sucked dry on the filter overnight to provide 475 g of (2R)-2-{(3- 
nitroqumolm^yl)amino]butan-l -ol. 
PartB 

10 (2R)-2-[(3 -Nitroqumolin-4>y l)ainino]butan-- 1 -ol (238 g), isopropanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of CelhedD filter agent to remove the catalyst. The filtrate was 
concentrated under reduced pressure to provide 208 3 g of (2R)-2-[(3-ammoquinolin-4- 

1 5 yl)amino]butan- 1 -ol as an amber oil. The reaction was run a second time on the same 
scale. 
PartC 

(2R)-2-[(3-Ammoqumolm^-yl)ammo]butan-l-ol (416.0 g, 1 eq.)and 
triethylorthoformate (1.2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed during the reaction. After -500 mL of ethanol had been 
distilled of£ the reaction rnixture was allowed to cool to 50°C under a nitrogen 
atmosphere. Excess triemyLorthoformate was removed under reduced pressure to provide 
crude (2/J)-2^1H-imidazo[4,5^]q^olm-l-y0butan-l-ol. 
PartD 

25 A mixture of (2fl)-2-{ l//-imidazo[4^^]quinolin' 1 -yl)butan-l -ol (4343 g) and 

acetic anhydride (1.2 L) was slowly heated over a period of about 2 hours to 100°C. The 
reaction mixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 
was added and the reaction mixture exothermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material. The oil 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 359.3 
g of a residue. This material was combined with acetic anhydride (1 .6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 

5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stirred for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (2^>2-(lH-irma^[4,5^]qumolin-l -yl)butyl acetate as a 

10 brown solid. 
PartE 

Sodium methoxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of (2i?)-2^1i/-nrdda^[4,5-c]qumolrn-l-yl)butyl acetate (194.0 g, 1 
eq.) in methanol (970 mL). The reaction rnixture was stirred at ambient temperature tor 3 

1 5 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed with water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide 
145.5 g of (2/?>2^1//-umdazo[4,5^]q^olin-l-yl)butan-l -ol as a solid. 

20 PartF 

(2fl)-2-(l//-Iinidazo[4,5^ -ol (19 g, 78.8 mmol) was added 

to a mixture of sodium hydroxide (124 mL of 50%), dichloromethane (150 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and propargyl bromide (1 1.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 

25 reaction rnixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The organic fractions were combined, 
washed with water, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure. The residue was purified by column chromatography clutmg with ethyl 
acetate to provide 20.9 g of l-{(lR)-l-[(prop-2-ynyloxy)m^ 

30 cjquinoline as a brown liquid. 
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PaitG 

3-Chloiopcroxybenzoic acid (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of me material from Part F and chloroform (250 mL). After 0.5 hour the reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 

5 monitored by TLC and two additional portions of 3-chloroperoxybenzoic acid (3.75 g) 
were added. When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous traction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfate, filtered and men concentrated under reduced 
pressure to provide 1 - {(1R)-1 -[(prop-2-ynyto^ 

1 0 c]qumoline-5N-oxide as a brown oil which solidified overnight 
PartH 

Trichloroacetyl isocyanate (10.7 mL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloromethane (300 mL). After 1 hour analysis by 
TLC indicated that the reaction was not complete so more trichloroacetyl isocyanate (2 
15 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 

pressure to provide 2>2,2-trichloTO-N-(l - { ( 1 R)- 1 -[(2-propynyloxy)methyl]propyl }-\H- 

irmteo[4,5-c]qumolm-4-yl)acetarnide as a yellow solid. 

Parti 

Sodium methoxide (573 mL of 25% in methanol) was added to a mixture of the 
20 material from Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight. The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography during with 80/20 
dichJorornethane/methanol to provide a solid The solid was washed with diethyl ether, 
. recrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of l-{(lR>-l-[(pTop-2-ynylox as a 

crystalline solid. 

'H-NMR (300 MHz, DMSCMI6) 5 8.37 (s, 1 H), 8.19 (d, J-8.3 Hz, 1 H), 7.65 (dd, J=8.3, 
1.5 Hz, 1 H), 7.44 (br t, J=7.6 Hz, 1 H), 7.25 (br t, J=7.6 Hz, 1 H), 6.65 (s, 2 H), 523 (m, 1 
H), 4.17 (d, J=2.0 Hz, 2 H), 3.9CM.10 (m, 2 H), 3.46 (t, J=2.4 Hz, 1 H), 2.07 (m, 2 H), 
30 0.88(t,J=7.3Hz,3H). 
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Example 108 

l-<(LR)-l-{[(3-Phenylprop-2-ynyl)oxy]methyl}propyl> 
lJT-imida2o[4,5-c]quiiiolin-4-amine 




Part A 

Under a nitrogen atmosphere H(li$-H(prop-2-ynyloxy^ 
imidazo[4,5^]qumolm^amine (0.80 g, 1 .25 mmol) and anhydrous N,N- 
dimemylfonnamide (60 mL) were combined and then heated to 40°C. Dibenzyl 
dicarbonate (3.98 g, 1 3.9 mmol) was added The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicarbonate (1 g) was added. After 1 hour the 
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide N,N-{bis benzyloxycarbonyl)-l-{(lJ?)-l- 
[(prop-2-ynyloxy)m^ as a light brown 

oil. The oil was washed with hexane to remove excess dibenzyl dicarbonate. 
PartB 

N,N-(Bis benzyloxycarbonylM^ 
iinida2o{4,5K:]qumolm^amme (1.91 g, 3.4 mmol), anhydrous acetonitrile (30 mL) and 
triemylaniine (0.71 mL, 5.1 rnmol) were combined and then heated to 70*0. Copper (I) 
iodide (0.026 g), mchlorobis(trtpte (0.048 g) and iodobenzene 

(0.40 mL, 3.7 mmol) were added. The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 
brown liquid. This material was purified by column chromatography during with 
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39.5/59.5/1 ethyl acctate/hexane/triethylamine to provide 2.1 g of an oil The oil was a 
mixture of mono and di benzyloxycarbonyl protected 1 -((LR)- 1 - {[(3 -phenylpropK2' 
ynyl)oxy]memyl}propyl)-l/f-mn\iazo[^^ 
PartC 

5 A portion of the material from Part B (0.8 g), methanol, and sodium methoxide 

(1.0 mL of 25% in methanol) were combined. After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated undeT reduced 
pressure. The resulting oil was purified by column chromatography during with 5 % 
methanol in dichloromemane to provide a glassy solid. This material was dried under high 

10 vacuum at ambient temperature overnight to provide 03 g of l-((LR)-l-{[(3-phenylprop- 
2-ynyl)oxy)memyl}propyl)-lH-miidazo^ m.p. 63-67°C. 

Analysis:. Calculated for CiaH^O: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSO-d6) 8 8.40 (s, 1 H), 821 (d, J=8.3 Hz, 1 H), 7.64 (dd, J=8.5, 
15 12 Hz, 1 H), 7.43 (br t, J-7.6 Hz, 1H), 725-7.40 (m, 5H), 7.22 (br t, J-7.6 Hz, 1 H), 6.61 , 
(s, 2 H), 526 (m, 1 H), 4.41 (s, 2 H), 3.95^.20 (in, 2 H), 2.10 (m, 2 H), 0.90 (t, J=73 Hz, 
3H) 

IR(KBr) 3306, 3171, 1634, 1526, 1100, 755 cm" 1 

HRMS (EI) Calculated for C23H22N4O (M*) 370.1794, found 370.1798. 

20 

Example 109 

1-{(1£)-1 -[(3-Phenylpropoxy)methyl]propyl} -li^-miid^[4,5-c]qumolin^anime 




25 



Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 
added to a solution of material from Example 108 Part B (1.3 g) in methanol (-20 mL). 
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The mixture was hydrogenated at 50 psi (3.5 Kg/cm 1 ) fox 3.5 hours. The reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
The residuewas purified by column chromatography eluting with 2.5% methanol in 
dichloromethane to provide an oil. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{C^)-l-[(3- 

pheirylpTopoxy)memyl]propyl}^ as a white crystalline 

solid, m.p. 118-120°C. 

Analysis: Calculated for C^H^O: %C, 73.77; %H, 7.00; %N, 14.96. Found: %C, 

73.68; %H, 7.17; %N, 14.72. 
10 'H-NMR (300 MHz, DMSO-<i6) 8 8 39 (s, 1 H), 8.22 (d, J-7.8 Hz, 1 H), 7.65 (dd, J=83, 

1.0 Hz, 1 H), 7.44 (br t, J-7.7 Hz, 1H), 7.05-730 (m, 4H), 6.95 (br d, J=6.8 Hz, 2 H), 6.62 

(s, 2 H), 520 (m, 1H), 3.88 (m, 2 H), 336 (m, 2 H), 237 (br t, J=7.6 Hz, 2 H), 2.08 (m, 2 

H), 1.63 (m, 2 H), 0.89 (t, J=73 Hz, 3H) 

IR(KBr) 3458, 3109 1639, 1528, 1392, 1250, 760 cm 4 
15 HRMS (EI) Calculated for C^H^O (M*) 374.2107, found 374.2104. 



Examples 110-112 

Part A 

20 Triemylamine (15 mL) and R-3-amino-2-memylpropan-l-ol (about 0.1 mole of 

crude) were added to a solution of 2,4-^chloro-3-nitroquinoline (24.3 g, 0.1 mole) in 
dichloromethane (250 mL). The reaction mixture was rtfhrxed until analysis by TLC 
showed no change. The reaction mixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and then extracted repeatedly with hexane containing a small 

25 amount of dichloromethane in order to remove the starting qumoline. The residue was 

then recrystallized from isopropanol to provide 19.0 g of R-3-[(2~chloro-3 -mtroquinolin-4- 
yl)ammo]-2-memyrpTopan-l-ol as a yellow solid. A sample (500 mg) was recrystallized 
from isopropanol to provide a yellow crystalline solid, m.p. 174-176°C. 
Part B 

30 R-3-[(2<Moro-3-rfl^roqrmolm^ (10 g, 33.8 

rnmol), isopropanol (350 mL) and catalyst (-1 g of 5% platinum on carbon) were 
combined and then hydrogenated on a Parr apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-animo-2^Moroo^miolm^y Diemoxymethyl 
acetate (10.0 mL, 61.5 mmol) was added to the crude intermediate and a strong heat of 

5 reaction was observed. The resulting solution was heated on a steam bath for 20 minutes 
and men diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate. The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/he xane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 

10 provide 6.0 g of R 3^4^Moro-l#-imidazo[4,5^]qumofo^ as a 

yellow/tan solid. 
PartC 

R3^4<Moro-ltf-inridazo[4,5^ (1.0 g, 3.6 

mmol) and methanolic ammonia (30 mL of -15%) were combined and then heated in a 

1 5 steel bomb at 1 50°C. The container was allowed to cool to ambient temperature. Excess 
methanolic potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid formed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid. This material was 

20 recrystallized from memanol/dichloromethane to provide R 3^4-amino-l/f-imidazo[4,5- 
c]qumolm-l-yl)-2-methylpropan-l-ol as colorless solid, m.p. 25 8-26 1 °C. Analysis: 
Calculated for Ci4H l6 N 4 0: %C, 65.61, %H, 629', %N, 21 .86; Found: %C, 65.50, %H, 6 J, 
%N,21.7. 
PartD 

25 The compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme I above using the following general method. 

R 3^4-Ammo-ltf-iinida^[4,5^ (25 mg) was 

placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 equivalents of 60% in mineral oil) 
and N,N-dimemyifbnnaimde (1 mL) were added. The vial was placed on a sonicator for 

30 about 15 minutes at 50°C to allow the alkoxide to form. The halide (1 2 equivalents) was 
added and the vial was placed back on the sonicator for about 2 hours at S0°C. The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 
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The reaction mixture was purified by semi-preparative HPLC. The semi-prep HPLC 
tractions were analyzed by LC-APCI/MS and the appropriate tractions were combined and 
lyophilized to provide the trifluoroacetate salt of the desired product, which was confirmed 
by accurate mass and ! H NMR. The table below shows the structure of the free base and 
5 the theoretical mass (TM) and the measured mass (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


110 


fry 

jf^f'v^^ Chlral 

H 


A 


TM = 371.1746 
MM = 371.1749 


111 




A 


TM = 402.2420 
MM = 402.2413 


112 


JL/^ Chirai 

cr 


A 


TM= 380.1404 
MM = 380.1402 
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Example 113 
l-[(Benzyloxy)methyl]-l/^ir^^ 




5 Sodium hydride (0.48 g of 60%, 1 1.9 mmol) was added to a suspension of IH- 

nmdazo[4,5^]qumoun^ammo (2.0 g, 10.9 mmol) in NJ^-KiimcmylfoTmamide. The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chloromethyl ether (1.5 mL, 10.9 mmol) waa added. The reaction mixture 
was stirred at ambient temperature for 2 hours and then heated on a steam bath for 1 hour. 

10 A precipitate was isolated by filtration. The filtrate was diluted with water and an ofl 

separated. The oil was seeded with the precipitated solid and 2.1 g of a gummy solid was 
obtained. This material was slurried with re fluxing ethyl acetate (~5 mL). The mixture 
was cooled and a precipitate was isolated by filtration. The filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 

1 5 combined with the precipitate to provide 0.8 g of solid. This solid was recrystallized from 
ethanol (~5 mL) to provide 0.6 g of 1 -[(benzylcxy)memylj-l J^im 
amine, mp. 

Analysis: Calculated fbrCigHi^O: %C, 71.0; %H, 5.3; %N, 18.4; Found: %C,70.9; 
%H, 5,3; %N, 18.4. 
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Example 114 

H2-{3-[4~(Dime%lAm^ 

NH 2 




r 

Part A 

5 Using the general method of Example 12 Part A, N,N-(bi3 /erf-butGxycarbony])-l - 

[2^2-piopynyloxy)emyl]-ltf-i^ ( 2.5 g, 5.36 mmol) waa 

reacted with 4-iodcH//^4imethylaniline (1 .46 g, 5.89 mmol) at 70 °C The reaction was 
judged complete at 30 minutes. The solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 

10 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (98/2 mcUoiomethane/methanol) to 
provide 0.883 g of /ert-butyl l-[2^{3-[4<dMmemylaniino^ 
lif-muda2o[4 f 5^]qumolm^ykarbamate as a brown solid 
MS (CI) for C 33 H39N 3 05 m/z 586 (MH*), 486, 386, 229 

15 PartB 

Using the general method of Example 12 Part B, /erf-butyl l-[2-({3-[4- 
(ame%lammo)phenyl]prop-2-ynyl}oxy^ 

(0.883 g, 1.507 mmol) was Irydrogenated to provide 0.783 g of /er/-butyl l-{2-{3-[4- 
(dmiemylanmu>)phertyl]p^ as a 

20 brown solid. 

MS (CI) for C33H43N5O3 m/z 590 (MH*), 490, 390, 229 
PartC 

Using the general method of Example 12 Part C, ferf-butyl l-(2-{3-[4- 
(dmietbylaniino)phenyl]propoxy} ethyl)- li/-miidazo[4,5^]qTiholiD-4-ylcarbarnate (0.783 
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g, 1 .327 mmol) was reacted with trifluoroacetic acid (10 mL). The resulting material was 
triturated twice with ethyl ether to provide 0.634 g of 1 -(2-{3-[4- 
(d^emylaiumo)pherjyl]propoxy} ethyI>lH-imidazo[4,5^]q^olin^amino . 
(trifluoroacetate) u as a white solid, m.p. 137-140°C. 



5 Analysis. Calculated for C23H17N5O (CiHFjOJu: %C, 54.83; %H, 522; %N, 12.30. 
Found: %C, 54.67; %H, 4.91; %N. 1227 

'H NMR (300 MHz, DMSOd^ 8 9.04-9.1 1 (bs, 2 H). 8.49 (s, 1 H), 836 (d, J - 7 3 Hz, 1 
H), 7.83 (d, J = 8.3, 1 H), 7.74 (t, J - 83 Hz, 1 H), 7.56 (t, J = 6.8 Hz, 1 H), 6.71 (d, J - 
7.8 Hz, 2 H), 6.60 (m, 2 H), 4.90 (t, J - 4.9, 2 H), 3.83 (t, J = 4.9, 2 H), 327 (t, J = 5.9, 2 
10 H), 228 (s, 6 H), 2.25 (t, J - 7.8, 2 H), 1.54 (p, J = 6.4, 6.8, 2 H) 
MS (CI) for C23H27N5O m/z 390 (MH*), 229 



A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral oil, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dime%lfonnamide (10 mL) and 2^1i/-uxiidazo[4,5^]qumolm-l-yl)ethanol 

20 (0.902 g, 423 mmol) was added to the flask and heated to 60 °C for 20 minutes. By 

syringe cinnamyl chloride (0.65 mL, 4.65 mmol) was added to solution- The reaction was 
judged complete at 50 minutes with -80% conversion to desired product The volatiles 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethane and water. The aqueous layer was extracted with dichloromethane; the 

25 organic tractions were combined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 



Example 115 

1 -{2- {[(2£)-3-Phenyrprop-2-enyl]oxy} emyl)-li/-miid^o[4,5^]qumolm^arnine 




NH 2 



15 



Part A 
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chromatography over silica gel (95/5 dichloromethane/methanol) and dried in vacuum 
oven at 60 9 C for 15 hours to provide 0.652 g of l-(2-{[(2£>3-phenylprop-2- 
enyl]oxy}ethyl)-lH-iimda2o[4,5^]Quinoline as a glassy solid. 
MS (CI) for C21H19N3O m/z 330 (MH 4 ), 214 
5 PartB 

Using the general method of Example 1 Part B, K2-{((2£>3-phenylprop-2- 
ervl]oxy}e%l)-l/f-mud^[4^<]quinoline (0.652 g, 1.98 mmol) was oxidized to 
provide 0.67 g of l-(2-{[(2£)-3.phe n ylprop-2-eny^ 

c]quinoline-5N-oxide. The resulting brown soHd was used without further purification. 
10 PartC 

A round bottom flask was charged with a stir bar, l-(2-{[(2£)-3-phenylprop-2- 
enyl]oxy}e%l>-l^-hni(iazo[4^^]quinohne-5N-^xide (0.67 g, 1.98 mmolX 
dichloromethane (15 mL) and aqueous ammonium hydroxide (27%, 7 mL) at ambient 
temperature. p-Toluenesulfonyl chloride (0.415 g, 2.18 rmnol) was added in several 
portions as a solid and the resulting solution stirred. After 20 minutes the reaction was 
judged complete; the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 
purified by five successive rccrystalizations from methanol/water to provide 0.086 gof 1- 
(2-{[(2£)-3-phenylprop-2-enyl^ M a white 

fluffy solid, m.p. 1 83.7-1 84.3 8 C. 

Analysis. Calculated for ChHzo^O: %C, 73.23; %H, 5.85; %N, 1627. Found; %C, 
73.1 1;%H, 5.81; %N, 16.10 

'H NMR (300 MHz, DMSO-d,) 5 8.19 (s, 1 H), 8.12 (d, J = 7 3 Hz, 1 H), 7.62 (d, J •= 8.3 
Hz, 1 H), 7.43 (t, J - 83 Hz, 1 H), 7.19-731 (m, 6 H), 6.61 (s, 2 H), 6.33 (d, J = 15.6 Hz, 
1 H), 6.17 (dt, J = 16.0, 52 Hz, 1 H), 4.84 (t, J = 4.9, 2 H), 4.07 (d, J = 3.9, 2 H), 3.91 (t, J 
= 5.4,2H) 

MS (CI) for C21H20N4O m/z 345 (MH*), 270, 229 
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30 
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Example 1 16 
2-Octyl-l-{2-[(3-phenylprop-2-ynyl)oxy]ethyl}- 
lif-imida2o[4,5^]qumolin-4~ainine 




Part A 

Using the general method of Example 1 Part A, 2^2-octyl-l/f-iinidazo[4,5- 
c]quinolin-l-yl)ethanol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% in 
toluene, 4.93 mL, 44.25 mmol) to provide 4.84 g of 2-octyl-l -[2-{prop-2-ynyloxv)ethyl]- 
1 0 l/^rrnidazo[4,5^]quinoline as a brown solid. 
PartB 

Using the general method of Example 12 Part A, 2-octyl-l-[2-(pTop-2- 
ynyloxy)ethyl]-lif-irnidazo[4,5^]qumolme (4.84 g, 13.32 mmol) was reacted with 
iodobenzene (1 .7 ™T n 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
1 5 complete. The volatiles were removed under reduced pressure and the resulting oil 

purified by chromatography over silica gel (98/2 (dichloromethane/methanol) to provide 
42 g of 2-rctyl-l-{2-((3-phenylpTop-2-ynyl)o^ as a 

pale yellow solid. 

MS (CI) for CafluNaO m/z 440 (MH*), 29 1 
20 Parte 

Using the general method of Example 1 Part B, 2-octyl- 1 - {2-[(3-phenylprop-2- 
ynyi)oxy]ethyl}-li/-inri^ (2.2 g, 5.004 mmol) was oxidized to provide 

2.28 g of 2-octyl-l - (2-[(3-pheiry lprop-2-ynyl)oxy]ethyl} - l//-imida^[4,5^]qTirnolrne-5N- 
oxide as an oiL 



119 



WO 02/46189 



PCT/US01/46581 



PartD 

Using the general method of Example 1 1 5 Part C, 2-octyM-{2-[(3-phenylprop-2- 
WOoxylethyll-l/f-inridazot^quimlme-SN^xide (2.2 g, 4.83 mmol) was aminated. 
The resulting brown solid was purified by trituration with ethyl ether and recrystallization 
from 2-propanol to provide 123 g of 2K>ctyl-l.{2-[(3-pbenylprop-2-yiryl)oxy]ethyl}-l J ff- 
imidazo[4,5^]quiiMlin-4-aniine as a white crystalline solid, m.p. 138-138.7°C. 
Analysis. Calculated for %C, 76.62; %H, 7.54; %N, 1232. Found- %C, 76.6; 

%H, 7.49; %N, 12.19 

■HNMR (300 MHz, DMSO-dj) 5 8.07 (d, J = 8.3 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 1 H), 7.41 
(t. J - 6.8 Hz, 1 H), 7.27-736 (m, 3 H), 7.18-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J = 4.9 
Hz. 2 H), 4.34 (s, 2 H), 4.00 (t, J = 4.9, 2 H), 2.94 (t, J = 7.8 Hz, 2 H), 1.83 (p,J = 7.3,73 
Hz, 2 H), 1.22-1.43 (m, 10 H), 0.85 (t, J = 6.8 Hz, 3 H) 
MS (CI) for C1SHJ4N4O m/z 455 (MH*), 283 

Example 117 

2-C<tyl-l-[2-(3-phenylpropoxy)e%l]-l^ 




Part A 

20 Using the general method of Example 12 Part B, 2^octyl-l-(2-[(3-phenylprop-2- 

ynyI)oxy]e%l}-l/^imidazo[4^-c]q^inohne (2.0 g, 4.55 mmol) was hydrogenated to 
provide 1.78 gof 2-octyl-l-[2K3-pheirylpropc*y)e^ as a 

white solid. 

'H NMR (300 MHz, DMSO-d,) 5 9.15 (s, 1 H), 8.41 (d, J = 9.78 Hz, 1 H), 8.16 (d, J = 9.8 
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 H), 6.81-6.84 (m, 2 H), 4.85 (t, J = 4.9 Hz, 2 
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H), 3.84 (t, J - 4.9, 2 H), 3 .25 (t, J - 5.9 Hz, 2 H), 3.04 (t, J =• 7.8 Hz, 2 H). 2 J 1 (t, J = 8.3 
Hz,2 H), 1.91 (p, J » 7.3, 7.3 Hz, 2 H), 1.59 (p, J - 8.8, 5.8 Hz, 2 H), 125-1.49 (m, 10 H), 
0.85(t,J = 7.3Hz,3H) 
PaitB 

5 Using the general method of Example 1 Part B, 2-octyl-H2-{3- 

phrayIpropoxy)ethylH/^m^^ (1.78 g, 4.03 mmol) was oxidized to 

provide 1.8 gof 2-octyl-l-[2<3-phenylprop^ 
oxide as an oiL 
PartC 

10 Using the general method of Example 115 Part C, 2-octyl-lr[2-(3- 

phenylpropoxy)efoylH^ (1.85 g 4.03 mmol) was 

animated. The resulting brown solid was purified by trituration with ethyl ether and 
re crystallization from acetonitrile to provide 0.3 1 g of 2-octyl-l-[2-{3- 
pheriylpropoxy)emyl]-l^M as a white crystalline solid, 

15 m!p. 103.8-104.5°C. 

Analysis. Calculated for C29H38N4O: %C, 75.94; %H, 8.35; %N, 1222. Found: %C, 
75.71; %H, 8.46; %N, 1222 

! HNMR (300 MHz, DMSO-d«) 5 8.06 (d, J - 7.8 Hz, 1 H), 7.62 (d, J - 8.3 Hz, 1 H), 7.41 
(t, J » 7.8 Hz, 1 H), 7.21 (t, J - 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 6.90 (dd, J = 5.4, 1.9, 2 
20 H), 6.45 (s, 2 H), 4.73 (t, J - 4.4 Hz, 2 H), 3.80 (t, J = 4.9, 2 H), 324 (t, J = 5.9 Hz, 2 H), 
2.97 (t, J = 7.8 Hz, 2 H), 2.39 (t, J - 7.8 Hz, 2 H), 1.85 (p, J - 7.3, 7.8 Hz, 2 H), 1.62 (p, J 
= 6.8, 63 Hz, 2 H), 1.24-1.44 (m, 10 H), 0.84 (t, J =- 6.8 Hz, 3 H) 
MS (CI) for C2SH38N4O m/z 459 (MH*), 373, 285 
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Example 118 
2-Memyl-l-{2-[(3-phenylprop.2-ynyl)oxy]cthyl}. 
li/-imida2o[4,5-c]q\iinolin-4-amino 




Part A 

Using the general method of Example 1 Part A, 2-(2-memyl-Uf-imida2o[4,5- 
c]qumolm.l.yl)emanoI (4.0 g, 17.6 mmol) was reacted wim propargyl bromide (80% in 
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2-memyl-142^r^2-yrryIcxy)etbyl]. 
l/f-irmdazo[4,5^]quinoEne as a dark brown ofl. 
MS (CI) for C16H15N3O mlz 266 (Mtf), 184 
PartB 

Using me general method of Example 12 Part A, 2-methyM-[2-<prop-2- 
ynyloxy)e%l]-ltf-mn^ (3.6 g, 13.57 mmol) was reacted with 

iodobenzene (1.7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction 
was judged complete. The solution was basified with 5% aqueous sodium bicarbonate and 
men extracted with dichloromethane (3x). Hie organics were combined, washed with 
water (3x), washed with brine, dried with anhydrous sodium sulfate, filtered and then 
coiuamtrateduiidOT Purification was completed by chromatography over 

silica gel (95/5 dicWoiomethaneymethanol) and recrystalKzation from acetonrtrfle to 
provide 1.94 gof 2^e%M-{2-[(3^henyl^ 
c]quinoline as a light yellow solid 
MS (CI) for C22H19N3O mlz 342 (MH 4 ), 228 
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PartC 

Using flic general method of Example 1 Part B, 2-methyl- 1 - {2-[(3-phcnylprop-2- 
ynylJoxyjcthylJ-lH-miidazo^jS^qumoline (1.0 g, 2.93 mmol) waa oxidized to provide 
1.3 g of 2-methyl- 1 - {2-[(3 -phenylprop-2-ynyl)oxy] emyl} - 1 J/-maidazo [4, 5-c]qumoline- 
5 5N-oxide as a tan solid. 

l E NMR (300 MHz, DMSO-d«) 6 8.94 (a, 1 H), 8.78 (d, J = 8.3 Hz, 1 H), 8.48 (d, J ~ 7.8 
Hz, 1 H), 7.79 (m, 2 H), 7.26-7.35 (m, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, J - 5.4 Hz, 2 H), 
434 (s, 2 H), 4.04 (t, J - 4.9, 2 H), 2.66 (a, 3 H) 
PartD 

10 Using the general method of Example 115 Part C, 2-methyl- 1 - {2-[(3-phenylprop- 

2-ynyi)oxy]emyl}-li7-nTudazo[4 > 5^]qumolme-5N«<>xidc (1.05 g, 2.93 mmol) was 
animated The resulting tan solid was purified by trituration with ethyl ether, 
. rccrystalization from toluene, chromatography over silica gel (98/2 
dicWoromethane/methanol) to provide 0.261 g of 2-methyl- l-{2-[(3-phenylprop-2- 

1 5 ynyI)oxy]ethyl} -U^-iniidazo[4,5-c]qumolm^amme as a white powder, m.p. 
142.7-1433°C. 

Analysis. Calculated for C22H20N4O: %C, 74.14; %H, 5.66; %N, 15.72. Found: %C, 
73.97; %H, 5.77; %N, 15.77 

! H NMR (300 MHz, DMSO-d<0 5 8.08 (d, J = 8.3 Hz, 1 H), 7.61 (d, J = 8.3 Hz, 1 H), 7.41 
20 (t, J = 83 Hz, 1 H), 7.28-735 (m, 3 H), 7.12-7.24 (m, 3 H), 6.52 (s, 2 H), 4.77 (t, J « 4.9 
Hz, 2 H), 436 (s, 2 H), 4.02 (t, J = 4.9, 2 H), 2.62 (s, 3 H) 
MS (CI) for C22H20N4O m/z 357 (MH*), 243, 199 
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Example 119 
2-Me%l-l-[2^phcnylpropoxy)ethyl]-l^M 




PartA 

Using the general method of Example 12 Part B, 2-metl V l-l-{2^(3-phci V ^2. 
)#ByW-UFU^ (0.9 g, 2.636 mmol) was hydrogenatcd to 

provide 0.845 g of 2.methyM-[2-(3-pheayl pro poxy)e %l>^irmda2o[4 t 5^qumolme as 
a white solid. 

'H NMR (300 MHz, DMSO-d*) 8 9.12 (s, 1 H), 8.44 (d, J = 73 Hz, 1 H), 8.16 (d, J = 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 (t, J =4.9 Hz, 2 
H), 3.85 (U = 5.4 Hz, 2 H), 3.23 (t, J = 6.4, 2 H), 2.70 (s, 3 H), 2 J (t. J = 7.8 Hz, 2 H), 
1 .58 (p, J - 6.36, 6 36 Hz, 2 H) 
PartB 

Using the general method of Example 1 Part B, 2-methyl-l-[2-{3- 
phe nyl propoxy)ethyl]-li/-fa^dazot4,5-c]quhioline (0.845 g, 2.45 mmol) was oxidized to 
provide 0.88 gof 2-memyl-l-[2-(3-pheirylpro^^ 
5N-oxide as a glassy solid. Material was used without further purificatioa 
PartC 

Using me general method of Example 1 15 Part C, 2-methyl-l-[2-(3- 
pheny!propoxy)e%l]-I/Hniic^ (0 88 & 2A5 ^ 

animated. The resulting brown solid was purified by trituration with ethyl ether and 
recrystallized from toluene to provide 0.596 g of ^ethyl-l-P^-phenylpropoxyJethyl]- 
l/Mmidazo[4,5-c]qumomi-4-ammo as a white powder, m.p. 129.7-130.7 °C. 
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Analysis. Calculated for C22H24N4O: %C, 7331; %H, 6.71; %N, 15.54. Found: %C, 
73.21; %H, 6.66; %N, 15.58 

*H NMR (300 MHz, DMSO-d«) 5 8.07 (d, J = 8.3 Hz, 1 H), 7.62 (d, J = 7.3 Hz, 1 H), 7.41 
(t, J - 73 Hz, 1 H), 7.22 (U - 83 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J = 6.8, 2.4 Hz, 
5 2 H), 6.52 (s, 2 H), 4.73 (t, J = 4.9 Hz, 2 H), 3.80 (t, J -4.9, 2 H), 3.24 (t, J = 6.4 Hz, 2 H), 
2.64 (s, 3 H), 238 (t, J - 83 Hz, 2 H), 1.62 (p, J - 6.8, 6.4 Hz, 2 H) 
MS (CI) for C22H24N4O m/z 361 (MH*), 347, 199 



Example 120 

10 2<Methoxyethyl>l-{2-[(3-pheiiylprop-2-ynyl)oxy]ethyl} 

l//-iirddazo[4,5^]quinolin-4-axnino 




Part A 

15 Using the general method of Example 1 Part 2-[2<memoxyemyl>lf/-miidazo[4,5- 

c]quinolin-l-yl]ethanoi (2.53 g, 9.33 mmol) was reacted with propargyl bromide (80% in 
toluene, 3.1 1 mL, 27.9 mmol) to provide 2.72 g of 2-(methoxyethyl)-l-[2-<prop-2- 
ynyloxy)ethyl]-l/f-imid^[4,5-c]qumoline as an oil. 
MS (CI) for C18H19N3O2 m/z 310 (MH*), 278, 196 

20 PartB 

Using me general method of Example 12 Part A, 2^memoxyemyI>l-[2-(prop-2- 
ynyloxy)ethyl]-l/f-miidazo[4,5<]qumoline (2.72 g, 1.79 mmol) was reacted with 
iodobenzene (1.1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed under reduced pressure and the 
25 resulting ofl partitioned between dichloromethane and 5% aqueous sodium bicarbonate. 
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♦ 

The aqueous layer was extracted with dichloromethane. The organic fractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid The solid was purified by chromatography 
over silica gel (95/5 (dicoloromethane/methanol) and trituration with hexane to provide 
5 2.39 g of 2^methoxyethylH-{2-[(3-p^ 
cjquinoline as a yellow solid. 
MS (CI) for C24H23N 3 02 m/z 386 (MH*), 354, 270 
PartC 

Using the general method of Example 1 Part B, 2-(methoxyethyl)-l - {2-[(3- 
10 phenylprop-2-yny0cxy]e^ (1.19 g, 3.097 mmol) was 

oxidized to provide 1.24 g of 2-{methoxyetbyl)-l - {2-[(3-phenylprop-2-ynyl)oxy]cthyl}- 

1 //-imidazo[4, 5^]quinoline-5N-oxide as an glassy solid. 

PartD 

Using the general method of Example 1 15 PartC, 2-(methoxyethyl)-l-{2-[(3- 
15 phenylprop-2-ynyI)oxy]et^ (1,243 g, 3.097 

mmol) was animated The resulting brown oil was purified by chromatography over silica 
gel (98/2 dicUoitmiethane/methanol), rc crystallization from ethyl acetate and acetonitrile 
to provide 0379 g of 2-(methoxyethyl>l-{2-[(3-pta 
irnidazo[4,5^]qumolhi^arriinc as a white solid, m.p. 134.5-135.5 °C. 
20 Analysis. Calculated for C24H 24 N 4 02: %C, 71.98; %H, 6.04; %N, 13.99. Found %C, 
72.21; %H, 5.98; %N, 14.29 

! H NMR (300 MHz, DMSO-d«) 6 8.09 (d, J - 8.3 Hz, 1 H), 7.62 (d, J - 8.3 Hz, 1 H), 7.41 
(t, J - 8.3 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.18-7.24 (m, 3 H), 6.50 (s, 2 H), 4.82 (t, J = 4.9 
Hz, 2 H), 4.36 (s, 2 H), 4.01 (t, J - 4.9, 2 H), 3.84 (t, J » 6.8 Hz, 2 H), 3.29 (s, 3 H), 3.23 
25 (t,J = 6.8Hz,2H) 

MS (CI) for C24H24N4O2 m/z 401 (MH*), 255, 183 
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Example 121 
2^-MethoxycthyI)-l-[2^3-phcnylpropoxy)cttiyl3- 
1 i/-imidazo[4^^]quinoUn^amine 




5 

Part A 

Using the general method of Example 12 Part B, 2-(2-methoxyethyl)-l-{2-[(3- 
phenytprop-2-ynyl)oxy]ethyl}-lff-hTiid^[4,5^]qum mmol), was 

hydrogenated to provide 1.01 g of 2^2-methoxyethyl>l-(2^3-phenylpropoxy)ethyi]-l/f- 
1 0 imidazo[4,5-c] quinoline as an oil 

MS (CI) for C24H27N3O2 m/z 390 (MH*), 235 
PartB 

Using the general method of Example 1 PartB, 2-(2-methoxyethyl>l-t2-(3- 
phenyIpropoxy)ethyl]-l^irnida2ot4,5H:]qumoline (1.01 g, 2.60 mmol) was oxidized to 
15 provide 1 .05 g of 2^2-methoxyethyl>l-[2^3i)rien^ 
c]quinoline-5N-oxide as an brown oil. 
PartC 

Using the general method of Example 1 15 Part C, 2K2-methoxyethyl)-l-[2~(3- 
phenylr^oxy)ethyl]-l^ (1.05 g, 2.601 mmol) was 

20 aminated. The resulting brown solid was purified by chromatography over silica gel (98/2 
dichlcromethane/methanol), recrystallization from ethyl acetate/hexane to provide 0.1 1 1 g 
of 2-{2-methoxyethyl)-l -[2^3^henyrr^oxy)ethyl]-l^ 
as a white solid, m.p. 103.8-1 04.5°C. 

Analysis. Calculated for C24H28N4O2 (H 2 0>u: %C, 70.63; %H, 7.01; %N, 13.73. Found: 
25 %C, 7038; %H, 6.80; %N, 13.57 
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'H NMR (300 MHz, DMSO-dj) 8 8.09 (d, J = 7.3 Hz, 1 H), 7.63 (d, J = 8.3 Hz, 1 H), 7.42 
(t, J - 6.8 Hz, 1 H), 7.22 (t, J = 7.8 Hz, 1 H), 7.08-7.15 (m, 3 H), 6.89 (d, J - 5.4 Hz, 2 H), 
6.49 (a, 2 H), 4.78 (t, J = 4.9 Hz, 2 H), 3.86 (t, J = 6.8, 2 H), 3.80 (t, J = 5.4 Hz, 2 H), 3.30 
(s, 3 H), 3.22-3.28 (m, 4 H), 2.39 (t, J = 8 3 Hz, 2 H), 1.62 (p, J = 8.3. 6.4 Hz, 2 H) 
5 MS (CI) for Cj+HmNA m/z 405 (MH 4 ), 373, 235 



Example 122 

2-(EthoxymethyI)-l-{2-[(3-phenylprop-2-ynyI)oxy]ethyl}- 
10 li/-mudazo[4,5-c]quinolm-4-aniine 

f 




Part A 

Using the general method of Example 1 Part A 2-[2-(emoxymethyl)-l/f- 
15 imidazo[4 ,5-c] quinolin- 1 -yl]ethanol (1.39 g, 5.123 mmol) was reacted with pxopargyl 

bromide (80% in toluene, 1.7 mL, 15 .37 mmol) to provide 1.6 g of 2-(ethoxymethyl)-l- 
[2-{pTcrp-2-ynyloxy)ethyl]-lJf-^ as an oil. 

MS (CI) for C!8H l9 N 3 02 m/z 310 (MH 4 ), 371, 270 
PartB 

20 Using the general method of Example 12 Part A, 2^ethoxymethyi)-l-[2-(pTop-2- 

ynyloxyjemyll-l/f-inudazo^^^qumoline (L5 g, 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 4.54 mmol) at 40 °C. After 50 minutes the reaction was judged 
complete. The volatiles were removed under reduced pressure and the resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 

25 layer was extracted with dichloromethane. The organic fractions were combined, washed 

128 



WO 02/46189 



PCT/US01/46581 



with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown oB. The ofl was purified by chromatography over silica gel 
(98/2 dichloromethane/methanol) to provide 125 g of 2-{ethoxymethyl)-l'{2-[(3- 
phenylprop-2-ynyl)oxy]emyl}-lff-in^ as a brown glassy solid. 

5 MS(a)forC 2 4H23N 3 02m/z386(MH t ) t 342,272 
PartC 

Using the general method of Example 1 Part B, 2<emoxymethyI)-l-{2-[(3- 
phcnylprop-2- ynyl)oxy ]e thyl } - 1/f-imidazo [4,5-c]quinoline (0.655 g, 1.70 mmol) was 
oxidized to provide 0.68 g of 2-{ethoxymethyl>-l - {2-[(3-phenylprop-2-ynyI)oxy]ethyl}-- 
1 0 l/f-rrnidazo[4,5^]quinolme-5N-oxide as an oiL 
PartD 

Using the general method of Example 1 1 5 Part C 2-(ethoxymethyI)-l-{2-[(3- 
phenylpTop-2-ynyl)oxy]emyl} - Ltf-miidazo[4,5^]quinolme-5N-oxide (0.682 g, 1 .700 
mmol) was aminated. The resulting brown solid was purified by chromatography over 
1 5 sih'ca gel (98/2 d^cWoxcnnethane/meAanol) to provide 0297 g of 2-(ethoxymethyl>l -{2- 
[(3^herrylprop-2-ynyl)oxy]ethyty^ as a white granular 

solid, m.p. 110.8-111.7 °C. 

Analysis. Calculated for C24H24N4O2 (H 2 0)o.i: %C, 71.66 ; %H, 6.06; %N, 13.93. Found: 
%C, 71.56; %H, 5.96; %N, 13.74 
20 *H NMR (300 MHz, DMSO-d«) 5 8.13 (d, J - 7.8 Hz, 1 H), 7.63 (d, J « 8.3 Hz, 1 H), 7.44 
(t, J = 6.8 Hz, 1 H), 728-7.36 (m, 3 H), 7.19-726 (m, 3 H), 6.67 (s, 2 H), 4.88 (t, J = 5.4 
Hz, 2 H), 4.81 (s, 2H), 4.38 (s, 2 H), 4.03 (t, J =» 5.9, 2 H), 3.55 (q, J - 6.8, 73 Hz, 2 H), 
1.15 (t, J- 6.8 Hz, 3 H) 

MS (CI) for C24H24N4O2 m/z 401 (MH*), 371, 285 
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Example 123 
2-Butyl-l-{2-t(3-phcnylprop-2-ynyl)oxy]e%I}- 
1 tf-imidazo[4 ,5 ^Jquinolin-4-amine 




Part A 

Using the general method of Example 1 Part A, l^butyl-L^-imidazof^- 
c]quinolin-l-yI)emanol (5.0 g, 18.56 mmol) was reacted with propargyl bromide (80% in 
toluene, 6.3 mL, 55.62 mmol) to provide 4.02 g of 2-butyl-lH:2«<prop-2«ynyloxy)ethyl]- 
10 l/f-iimdazo[4,5^]qurnoline as a tan solid. 

MS (CI) for C,9H 21 N 3 0 m/z 308 (MH*), 268, 220 
PartB 

Using the general method of Example 12 Part A, 2-butyl-l-[2-(prop-2- 
ynyloxy)e%l]-l/f-iimda2o[4,5^]qumolme (4.0 g, 13.08 mmol) was reacted with 

15 iodobenzene (1.6 mL, 14.38 mmol) at 90 °C. After 15 minutes the reaction was judged 
complete. The volatile* were removed under reduced pressure and the resulting oil was 
purified by chromatography over silica gel (98/2 dichloromethane/memariol) and 
recrystallization from mixture of ethyl acetate/hexane to provide 3.1 g of 2-butyl-l-{2- 
[(3-phenyrprop-2-yry^ as a tan solid. 

20 PartC 

Using the general method of Example 1 Part B, 2-butyl-l - {2-[(3-phenylprop-2- 
ynyl)oxy]e%l}-Ltf-imia^ (1.0 g, 2.61 mmol) was oxidized to provide 

1.0 g of2-butyl-l-{2-[(3-pherty^ 
oxide as an oil 
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PartD 

Using the general method of Example 115 Part C f 2-butyl- 1 - {2-[(3-pheny rp^op-2- 
ynyl)oxy]ethyl}-l//-imidazo[4^^]qumofo^ (1.04 g, 2.60 mmol) was animated. 
The resulting brown solid was purified by trituration with ethyl ether, two times with 

5 chromatography over silica gel (8/2 mchloromethane/ethyl acetate, 98/2 

dicUoromethane/methanoI) to provide 0.450 g of 2-butyl-l - {2-[(3 -phenylprop-2- 
ynyl)oxy]emyl}-ltf-inrid^[4,5-c^ as a white powder, m.p. 133-140 °C. 

Analysis. Calculated for C^H^O (H 2 0>u: %C, 74.67 ; %H, 6.62; %N, 13.93. Found: 
%C, 74.65; %H, 6.60; %N, 14.00 

10 l HNMR (300 MHz, DMSO-d«) 8 8.08 (d, J - 7.8 Hz, 1 H), 7.61 (d, J = 73 Hz, 1 H), 7.41 
(t, J - 73 Hz, 1 H), 7.29-7.36 (m, 3 H), 7.17-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J - 4.9 
Hz, 2 H), 434 (s, 2 H), 4.01 (t, J - 4.9, 2 H), 2.95 (t, J - 83 Hz, 2 H), 1 .81 (p, J = 73, 83 
Hz, 2 H), 1.44 (sextet, J = 73, 73, 7.8 Hz, 2 H), 0.93 (t, J = 73 Hz, 3 H) 
MS (CI) for C25H26N4O m/z 399 (MH*), 283, 267 



15 



Example 124 
2-Butyl-l-[2^3-phenylpropoxy)e%l]-l^ 

J[IH 2 




Part A 

20 Using the general method of Example 12 Part B, 2-butyl-l -{2-[(3-phenylprop-2- : 

ynyl)oxy]ethyl}-l^mudazo[4,5-c]qumoline (2.4 g, 6.26 mmol) was hydrogenated to 
provide 1.67 g of 2-butyl-l -[2-(3^henylr^OTK>xy)e%l]-l^ as a 

white solid. 

MS (CI) for C23H29N3O m/z 388 (MH 4 ), 279 
25 PartB 
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Using the general method of Example 1 Part B, 2-butyl-l-[2-(3- 
phenylpropoxy)e%l]-tH-imidazo[4,5^]quinoline (1.68 g, 4.34 mmol) was oxidized to 
provide 1.75 g of 2-butyi-l-[2K3-phenylpropoxy)c^ 
oxide as glassy solid. 
5 MS (CI) for C25H29N3O2 m/z404(MH + ), 388 



Using the general method of Example 1 15 Part C, 2-butyM-[2-(3- 
phenyrprorjoxy)emyl]4/f-^ (1.75 g, 4.34 mmol) was 

aminated. The resulting tan solid was purified by recrystaDizatiott from acetonitrile to 
provide 0.572 g of 2-butyl-l-[2-(3-phenylpropoxy>^^ 
amine as tan crystalline solid, m.p. 80.8-81.3 °C. 

Analysis. Calculated for C25H30N4O (H 2 0)oj: %C, 73.61 ; %H, 7.56; %N, 13.73. Found: 
%C, 73.3; %H, 7.65; %N, 13.67 

*H NMR (300 MHz, DMSO-d«) 5 8.07 (d, J - 8.3 Hz, 1 H), 7.62 (d, J « 83 Hz, 1 H), 7.41 
(t, J - 73 Hz, 1 H), 7.21 (t, J = 7.3 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d, J - 7.3 Hz, 2 H), 
6.45 (s, 2 H), 4.74 (t, J = 4.4 Hz, 2 H), 3.80 (t, J = 4.9, 2 H), 3.24 (U = 5.9 Hz, 2 H), 2.98 
(t, J = 7.8 Hz, 2 H), 2.39 (t, J - 7.8 Hz, 2 H), 1 .84 (p, J - 7.3, 8.3 Hz, 2 H), 1 .62 (p, J = 7.8, 
5.9 Hz, 2 H), 1.48 (sextet, J = 7.3, 73, 7.8 Hz, 2 H), 0.95 (t, J - 73 Hz, 3 H) 
MS (CI) for C2iH 3 aN 4 0 m/z 403 (MH*), 213 



Example 125 
1 -[2^erizyioxY)ethyl]-2-(ethoxy^ 



Part A 

25 Using the general method of Example 1 Part B, l-[2-(benzyloxy)ethyl]-2- 

(ethoxymethyl)- 1 H-imidazo [4,5-c]quinoline (0324 g, 0.897 mmol) was oxidized to 



PartC 



20 




O 
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provide 0 338 g of l-[2-(ben#toxy)e%l^ 
5N-oxide as a brown oil. 



Using the general method of example 115 Part C, 1 -[2-{benzyloxy)ethyl]-2- 
5 (ethoxymethyl>W-imidazo[4,5^]qumolm (0339 g, 0.897 mmol) was 

animated. The resulting tan solid was purified by recrystaflized from acctomtrile to 
provide 0.187 g of l-[2-(benzyloxy)et^^ 
4-amine as a white powder, mp. 144.5-146.0 °C. 

Analysis. Calculated for C22H24N4O2: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 69.96; %H, 629; %N, 1 5.09 

! H NMR (300 MHz, DMSO-d«) 8 8.08 (d, J « 7.8 Hz, 1 H), 7.61 (d, J =» 8.3 Hz, 1 H), 7.43 
(t, J =» 6.8 Hz, 1 H), 7.19-7.24 (m, 4 H), 7.1 1-7.14 (m, 2 H), 6.6 (s, 2 H), 4.87 (t, J - 5.4, 2 
H), 4.79 (s, 2 H), 4.44 (s, 2 H), 3.90 (t, J = 5.4, 2 H), 3.52 (q, J = 6.8, 6.8 Hz, 2 H), 1 .13 (t, 
J = 6.8Hz,3H) 

15 MS (0) for ^24^ 



Using the general method of Example 1 Part B, l-[2-(benzyloxy)ethyl]-2-butyl- 
lH-irmdazo[4^-c]quinoline (23 g, 639 mmol) was oxidized to provide 2.4 g of l-[2- 
(bcnzyloxy)c(hyl]-2-bu^ as a brown oil. 

MS (CI) for C23H25N3O2 m/z 376 (MH*), 360, 270 



PartB 



Example 126 
H2^eiizyloxy)e%l]-2-butyl-l^^ 




20 



Part A 



25 



PartB 
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Using the general method of example 1 Part C, l-{2-{benzyl xy)etiryl]-2-butyl- 1//- 
imidazo[4 l 5-c]quinoline-5N-oxide (2.4 g, 6.39 mmol) was reacted with trichloroacetyl 
isocyanate (1.45 g, 7.678 mmol) to provide 3.3 g of ^-{l-[2-{benzyloxy)ethyl]-2-butyl- 
l/f-imidazo[4,5^]quinolm^yl}-2A2-trichloroacetamid^ as a brown oil. 
5 PartC 

Using the general method of example 1 Part D, //4H2^enzyloxy)ethyl]-2-butyl- 
l/f"imidazo[4,5-c]qiiinolin-4-yl} -2,2,2-uichloroacetamide (33 g, 6.39 mmol) was 
hydrolyzed with sodium methoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 dicbJorometfaane/methanoI), 
10 recrystallized from methanol and dried under vacuum at 60 °C for 1 8 hours to provide 

0.174 g of l-[2^enzyloxy)emyl]-2-buryM^ as a white 

solid, m.p. 133-135 °C. 

Analysis. Calculated for C23H26N4O: %C, 73.77; %H, 7.00; %N, 14.96. Found: %C, 
73.51; %H, 7.06; %N, 14.92 
1 5 ! H NMR (300 MHz, DMSO-d$) 8 8.03 (d, J - 7.3 Hz, 1 H), 7.60 (d, J » 8 3 Hz, 1 H), 739 
(t, J = 6.8 Hz, 1 H), 7.17-7.24 (m, 4 H), 7.10-7.12 (m, 2 H), 6.45 (a, 2 H), 4.76 (t, J=* 5.4, 2 
H), 4.41 (s, 2 H), 3.89 (t, J =- 4.9, 2 H), 2.94 (t, J =* 83 Hz, 2 H), 1.77 (p, J = 7.8, 7.8 Hz, 2 
H), 1 .40 (sextet, J = 7.8, 7.3, 6.8 Hz, 2 H), 0.91 (t, J = 7.3 Hz, 3 H) 
MS (CI) for CvHvFaO m/z 375 (MH*), 242, 183 



20 



Example 127 
1 -[2^enzyloxy)erhyl]-2-methyl-li/-iim^ 




Part A 
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Using the general method of Example I Part B,l-{2-(benzyloxy)€myl]«2-methyl- 
l#-irridazo[4,5^]quinoline (6 g, 18.9 mmol) was oxidized to provide 6.3 g of U[2- 
(berizyloxy)emyl]-2-methyl-lJif-mi^ as a brown solid. 

PartB 

5 Using the general method of example 1 Part C, 1 -{2-(benzyloxy)ethyl]-2-memyl- 

lif-miidazo^jS-clqumoline-SN-oxide (6.3 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 26.27 mmol) to provide 10.4 g of JV-{l-[2-(ben2yloxy)ethyl]-2-methyl- 
1 tf-imidazo [4,5 -c]quinolin-4-yl} -2,2^-trichloroacetarnide as a brown solid. 
PartC 

10 Using the general method of example 1 Part D, N-{l'[2'Qy€nxzy\oxy)eiiryiy2' 

me%I-l#-uTu\iazo[4,5-c]qumolm^ (10.46 g, 21.89 mmol) 

was hydro lyzcd with sodium methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dichloromethane/memanol) 
and dried under vacuum at 60 °C for 1 8 hours to provide 1 .036 g of l-[2- 

1 5 (benzyIoxy)ethyI]-2-memyl-l/f-i^ as a white solid, rap. 

159-160°C. 

Analysis. Calculated for C20H20N4O: °/oC, 7227; %H, 6.06; %N, 16.85. Found: %C, 
72.17; %H, 5.96; %N t 16.81 

l H NMR (300 MHz, DMSO-d«) 8 8.04 (d, J = 7.3 Hz, 1 H), 7.59 (d, J = 8,3 Hz, 1 H), 7.39 
20 (t, J = 8.3 Hz, 1 H), 7.15-727 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 (t, J » 5.4, 2 
H), 4.43 (s, 2 H), 3.90 (t, J = 5.4, 2 H), 2.61 (s, 3 H) 
MS (CI) for C M H2oN40 m/z 333 (MH*), 243, 199 
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Example 128 
l-[2^enzyloxy)e%l]-2<>ctyl-l//-i^ 
NK, 




Part A 

5 Using the general method of Example 1 Part B, 1 -[2-{benzyloxy)ethyl]-2-octyl- 

lif-hnidazo[4^-c]quinoline (2.4 g, 5.8 mmol) was oxidized to provide 2.5 g of l-[2- 
(benzyloxy)ethyl]-2-octyl- li/-imidazo[4,5 -c]quinoline-5N-oxide as a brown oil. 
PartB 

Using the general method of example 115 Part C, l-[2-(benzyloxy)emyl]-2-octyl- 
10 l/f-imidazo[4 > 5^]qumolme>5N-oxide (2.50 g, 5.80 mmol) was animated. The resulting 
oil was purified by chromatography over silica gel (98/2 dichloromethane/methanol) and 
recrystallized from acetonitrile to provide 0.75 g 1 -[2-(benzyloxy)€thyl] -2-octy 1- 
miidazo[4 > 5^jqumolm-4-azmne as a white powder, mp. 110-111 °C. 
Analysis. Calculated for C27H34N4O: %C, 7531; %H, 7.96; %N, 13.01. Found: %C, 
15 7520; %H, 7.88; %N, 13.00 

l R NMR (300 MHz, DMSO-do) 5 8.03 (d, J = 7.8 Hz, 1 H), 7.60 (d, J = 8.3 Hz, 1 H), 7.40 
(t, J « 73 Hz, 1 H), 7.17-726 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J « 4.9, 2 
H), 4.41 (s, 2 H), 3.88 (t, J - 4.9, 2 H), 2.93 (t, J = 7.8 Hz, 2 H), 1.79 (p, J - 7.3, 7.3 Hz, 2 
H), 120-1.38 (m, 10 H), 0.85 (t, J = 63 Hz, 3 H) 
20 MS (CI) for C27H34N4O m/z 43 1 (MH*), 291, 214 
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Example 129 
2-(2-Methoxyethyl)-H2-plienoxy^^ 




5 

Part A 

Under a nitrogen atmosphere, 2-phenoxyetnylamine (17.6 ml, 0.13 mol) was added 
dropwise to a chilled (ice bath) solution of 4^Won>-3-mtroqumoline (21. 5 g, 0.1 mol), 
triethylamine (21.5 ml, 0.16 mol) in dichloromemane (500 ml). The reaction was 
10 maintained at ambient temperature overnight Water was added and the phases were 

separated. The organic phase was dried (MgSO^, filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was added and the solution was chilled in a refrigerator. 
The resulting precipitate was recovered by vacuum filtration to provide 1 9. 1 g of 3-mtro- 
N^2-phenoxyetrryl)qumolm^arriine as a yellow solid 

15 PartB 

3-Nitro-N^-phenoxyemyl)qumolm^amine (6.0 g, 19 mmol), 5% platinum on 
carbon (1 .5 g) and ethyl acetate (300 ml) were placed in a hydrogenation flask. The 
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and the catalyst was washed with ethyl acetate. The filtrate 
20 was dried (MgSO*), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 
K*^2^henoxyethyl)quinoline-3 ,4-cHamine as a pale yellow solid 

PaxtC 

3 -methoxypropanoy 1 chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30 
25 minute period to a chilled (ice bam) solution ofN 4 ^-phenoxyemyl)qumoline-3,4-<iiamme 
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(2.0 g, 12 mmol) in dichloromethane (100 ml). After a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-methoxy-N-{4-[(2- 
phenoxyemyl)arnmo]qumolm-3-yl}pro^ as a hydrochloride salt 

5 PartD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vessel. The vessel was sealed and then heated at 160 °C for 
6 hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethane (150 ml) and water (1 50 
10 ml). The fractions were separated and the aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgS0 4 ), and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
yield a white precipitate. Vacuum filtration provided 1.8 g of 2-(2-methoxyemyl>l-(2- 
phenoxyemyl)-lH-inudazo[4,5H:]qumolme as a white solid. 

15 PartE 

3-Chloroperoxybenzoic acid (1.5 g, 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2-(2-memoxyethyl)-l-(2-phenoxyethyI)-liy- 
miidazo[4,5^]quinoline (1.8 g, 5.2 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then washed with saturated sodium 
20 bicarbonate followed by water. The organic fraction was dried (MgSOO and concentrated 
under vacuum to near dryness. Hexane was added and the resulting precipitate was 
recovered by vacuum filtration to yield 1.6 g of 2^2-methoxyethyl>l-(2-phenoxyemyI)- 
lif-hmdazo[4,5^]qumoline-5N-oxide as a light yellow powder. 

PartF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^2-raemoxyethyl)-H2-pheiioxyemyl)-l^iniia^M[4 J 5- 
c]qumoline-5N-oxide (1 .6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9:1 dichloromethane/methanol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
5 activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled. The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °Q to provide 0.68 g of 2^2^ethoxye%l>1^2-phenoxyemyl>l^-inuda2o[4,5 
c]quinolin-4-amine as a tan powder, m.p. 17LO-174.0°C. 

! H NMR (300 MHz, DMSOd*) 5 8.19 (d, J « 8:1 Hz, 1H), 7.64 (d, J- 8.3 Hz, 1H), 7.44 
10 (t, J = 7.5 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J = 7.4 Hz, 1H), 6.82 (d, J = 8.2 Hz, 2H), 

6.58 (s, 2H), 5.01 (t, J - 5.0 Hz, 2H), 4.43 (t, J = 5.0 Hz, 2H); 3.87 (t, T = 6.9 Hz, 2H), 3.34 
(s,3H),3J0(t,J-6.9Hz,2H); 

MS (CI) m/e 363.1820 (363.1821 calcd for CijHi^Ofc M+H); 

Anal calcd for C21H22N4O2: C, 69.59; H, 6.12; N, 15.46. Found: C, 69.32; H, 6.17; N, 
15 15.48. 



Example 130 

2-Isobutyl-H2-phenoxy ethyl)- l//-miidazo[4,5"C]quinolm^aiiiine 




N 4 -(2-Phenoxyethyl)quinolinc^3 ,4-diamine (1.5 g, 5.4 mmol) and isovaleryl 
chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Parts C-E of Example 129. The resulting product, 2-isobutyl-l-(2- 
25 phenoxyetrryl>lK-hmdazo[4,5-c]qumolm^ (1 .6 g, 4.5 mmol) was dissolved in 
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dichloromethanc (200 ml) and ammonhim hydroxide (50 ml) was added The reaction 
was chilled (ice bath) and j?-toluenesulfonyl chloride (0.85 g, 4.5 mmol) was slowly added 
over a period of 20 minutes. The cooling bath was removed and the reaction was 
maintained at ambient temperature overnight The phases were separated and the organic 

5 phase was sequentially washed with 1% aqueous sodium carbonate (3X), water, brine; 

dried (NajSOi); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The solid was collected and purified by ^crystallization from acetonitrile to 
yield 0.96 g of 2-isobutyM<2-phenoxyemyl}^ as a tan 

powder, m.p. 176.6-177.8 °C. 

10 ! H NMR (300 MHz, DMSO-o^) 8 8.16 (d, J = 8.2 Hz, 1H), 7.63 (d, J - 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-7.20 (m, 3H), 6.89 (t, J - 7 3 Hz, 1H), 6.81 (d, J = 8.6 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J - 4.8 Hz, 2H), 4.42 (t, J = 4.8 Hz, 2H), 2.89 (d, J - 12 Hz, 2H), 
2.40-2.22 (m, 1H), 1.02 (d, J= 6.6 Hz, 6H); 

,3 CNMR(75 MHz.DMSO-d*) 158.6, 153.9, 152.4, 145.5, 132.9, 130.1, 127.1, 126.9, 
15 121.5,120.8,1153,114.7,66.6,44.4,353,27.1,22.4; 

MS (CI) m/e 3612017 (361.2028 calcd for CqHisNA M+H); 

Anal calcd for C22H24N4O: C, 73.31; H, 6.71; N, 15.54. Found: C, 7333; H, 6.56; N, 

15.79. 



20 Example 131 

2-Isopropyl- 1 -{2 -phenoxy ethyl)- 1 //-imidazo [4,5-c]quinolin-4-ainine 




25 N*-(2-PhenoxyemyI)qumolme-3,4^anrme (2.0 g, 12 mmol) and isobutyryl 

chloride (0.9 ml, 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization from acetonitrile provided 0.82 g of 2- 
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isopropyl-1^2-phenoxyethy^^ as a tan solid, xn.p. 



229-23 1°C. 

J H NMR (300 MHz, DMSO-d*) 6 8.17 (d, J - 7.5 Hz, 1H), 7.65-7.62 (dd, J = 8.3, 1.1 Hz, 
1H), 1A&4A0 (dt, J - 8.2, 1.1 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 
5 (d, J = 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J - 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3.54 
(septet, J - 6.8 Hz, 1H), 1.41 (d, J =- 6.8 Hz, 6H); 

,3 CNMR(75 MHz, DMSO-d^) 159.3, 158.5, 152.3, 145.4, 132.6, 130.1, 126.84, 126.78, 
121.5, 120.7, 1 153, 114.6, 66 J, 44.1, 25.2, 21.8; 
MS (CI) m/e 347.1872 (347.1872 calcd for C21H23N4O, M+H); 
10 Anal calcd for C21H22N4O: C, 72.81; H, 6.40; N, 16.17. Found: C, 72.48; H, 6.59; N, 
16.50. 



N 4 ^2-Phcno^cthy0quinoline-3,4Kiiainino (2.0 g, 7.2 mmol), xylenes (150 ml), 
and trimethylorthovalerate (2.5 ml, 14.3 mmol) were combined under an atmosphere of 

20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and 
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum 
nitration to yield 2.4 g of 2-buryl-1^2-phenoxyethyl)-l/7-r^^ as a 

right tan crystalline solid. 

25 2-Butyl- 1 ^2-phenoxyemyi> 1 J/-imid^ was treated according to 

the general procedures described in Parts E and F of Example 129. A final recrystallization 



Example 132 

2-Butyl- 1 -{2-phenoxyethyl}- 1 /7-mndazo[4,5^]qumolm^amine 



15 
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from acetonitrile provided 0.93 g of 2-butyl-1^2-phenoxyethyI>lH-imidazo[4,5- 
c]quinolin-4-amine as white needles, m.p. 168.3-169.5 °C. 

l H NMR (300 MHz, DMSO-d«) 5 8.16 (d, J - 8.1 Hz, 1H), 7.63 (d, J - 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-7.20 (m, 3H), 6.90 (t, J - 7.4 Hz, 1H), 6.82 (d, J = 8.5 Hz, 2H), 
5 6.47 (a, 2H), 4.97 (t, J - 4.8 Hz, 2H), 4.43 (t, J - 4.8 Hz, 2H), 3.00 (t, J ■ 7.7 Hz, 2H), 1.86 
(m, 2H), 1.47 (m, 2H), 0.96 (t, J =» 7 3 Hz, 3H); 

l3 C NMR (75 MHz, DMSO-d«) 158.5, 154.6, 1523, 145.6, 132.9, 130.1, 126.8, 121J, 
120.7, 115.2, 114.6, 66.7, 44.4, 29.3, 262, 2\3, 13.6; 
MS (CI) m/e 3612032 (3612028 calcd for C22H25N4O, M+H); 
10 Anal calcd for C21H24N4O: C, 73.31; H, 6.71; N, 15.54. Found: C, 73.15; H, 6.69; N, 
15.57. 

Example 133 
1^2-Pliraoxyethyl}-2^henaxy^ 

15 




According to the general procedure described in Part C of Example 129, 
phenoxyacetyl chloride (12 ml, 8.6 mmol) was reacted withN*-<2- 
20 phenoxycthy l)quinoline-3 ,4-diaminc (2.0 g, 72 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
Recrystallization from acetonitrile provided 0.65 g of the final product, l-{2' 
pherwxyemyI>2-(phenoxymemyl^^ as a tan powder, 

m.p. 168.5-170.0°C. 

25 l H NMR (300 MHz, DMSCMfc) 5 825 (d, J - 7.9 Hz, 1H), 7.64 (dd, J = 8.3, 1.0 Hz, 1H), 
7.47 (m, 1H), 7.38-7.14 (m, 7H), 7.01 (t, J = 7.3 Hz, 1H), 6.89 (t, J - 7.3 Hz, 1H), 6.81 (d, 
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J = 7.8 Hz, 2H), 6.69 (s, 2H), 5.53 (s, 2H), 5.29 (t, J = 5.0 Hz, 2H), 4.48 (t, J = 5.0 Hz, 
2H); 

n CNMR(75 MHz, DMSO-d<s) 158.5, 152.7, 149.2, 146.1, 134.1, 130.2, 130.1, 127.6, 
127.0, 126.9, 122.0, 121.6, 121.5, 121.4, 1153, 115.1, 114.7, 66.6, 62.7, 45.0; 
5 MS (CI) m/o 41 1.1813 (41 1 .1821calcd for C25H23N4O2, M+H); 

Anal calcd for CisH^Ch: C, 73.15; H, 5.40; N, 13.65. Found: C, 73.36; H, 5.30; N, 
13.66. 

Example 134 

1 0 2^4-Methoxybenzyl)- 1 -{2-phenoxy ethyl)- 1 /f-imidazo [4 ,5-c]qumolm-4-arrirne . 




According to the general procedure described in Part C of Example 129, 4- 
1 5 methoxypherrylacetyl chloride (1 .2 ml, 7.9 mmol) was reacted with tf*-(2- 

prienoxyemy0o^olme-3,4-diarnme (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
Rjecrystallization from acetonitrile provided 1 . 1 g of the final product, 2-(4- 
methoxybenzyl)- 1 -<2-phenoxyetby I> iif-miidazof4, 5^]qumolm^-arninc, as a tan solid, 
20 m.p.201.0-203.6°C. 

*H NMR (300 MHz, DMSO-d*) 5 8.15 (d, J - 8.1 Hz, 1H), 7.63 (d, J = 8.3 Hz, 1H), 7.43 
(t, J = 7.6 Hz, 1H), 7.26-7.18 (m, 5H), 6.93-6.87 (m, 3H), 6.74 (d, J = 8 2 Hz, 2H), 6.58 
(s, 2H), 4.89 (t, J = 5. 1 Hz, 2H), 4.40 (s, 2H), 4.24 (t, J - 5. 1 Hz, 2H), 3.70 (s, 3H); 
MS (CI) m/e 425.1948 (425.1978 calcd for C26H25N4O2, M+H); 
25 Anal calcd for C^^O*: C, 73.57; H, 5.70; N, 13.20. Found: C, 73.25; H, 5.93; N, 
13.06. 
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Example 135 
2<^clopentyl-H2-phenoxye% 




5 

N 4 ^2-phciM)xycthyI)qumoline-3 t 4^iamiiw (2.0 g, 12 mmol) and 
q^lopcntanccaibonyl chJorido (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Examplel30. Recrystallization from acetonitrile 
provided 1.4 g of 2^1opentyI-l^ 
10 as a tan solid, m.p. 21 6.0-21 7.9°C. 

! H NMR (300 MHz, DMSO-d<d 8 8.17 (d, J - 8.1 Hz, 1H), 7.63 (d, J - 8.2 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 (d, J « 8.5 Hz, 2H), 
6.46 (s, 2H), 5.02 (t, J - 4.9 Hz, 2H), 4.42 (t, J - 4.9 Hz, 2H), 3.60 (pentet, J - 8.2 Hz, 
1H), 2.18-1.67 (m,8H); 

. 15 ,3 C NMR (75 MHz, DMSO-d$) 158.5, 158.3, 152.9, 144.6, 133.0, 130.1, 126.8, 121.5, 
120.8, 1 15.3, 1 14.7, 66.5, 44.2, 36.1, 323, 25.3; 
MS (CI) m/c 3732030 (3732028 calcd for C23H25N4O, M+H); 
Anal calcd for C23H24N4O: C, 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 6.59; N, 
15.08. 
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Example 136 

2-[(2-Methoxyethoxy)me1^^ 




5 

r^<2-phenoxyetriYi)qn^^ (2.0 g, 12 mmol) and 2-(2- 

methoxyethoxy)acetyl chloride (13 g, 8.6 mmol) were combined and treated according to 
the general procedure described in Example 130. Recrystallization from mctbanol 
provided 1.6 g of 2-[(2-methoxyethoxy^ 
10 c]qumolm^-arnine as white needles, m.p. 170.0-1 7 1.5°C. . . 

! H NMR (300 MHz, CDC1 3 ) 6 8.06 (dd, J = 8.3, 1.0 Hz, 1H), 7.82 (dd, J - 8.4, 1 .0 Hz, 
1H), 7.55-7.50 (m, 1H), 735-7.29 (m, 1H), 7.26-7.18 (m, 2H), 6.92 (t, J = 7.4 Hz, 1H), 
6.79 (dd, J - 8.7, 0.9 Hz, 2H), 5.57 (s, 2H), 5.07 (t, J - 5.9 Hz, 2H), 5.00 (s, 2H), 4.47 (t, J 
= 5.9 Hz, 2H), 3.71 (m, 2H), 3.55 (m, 2H), 3.31 (s, 3H); 
15 l3 C NMR (75 MHz, CDC13) 1585, 1523. 150.3, 146.2, 135.2, 130.3, 128.3, 128.2, 127.6, 
123.1, 122.2, 120.6, 116.1, 115.1, 72.1, 70.2, 66.6, 66.3, 59.3, 45.6; 
MS (CI) m/e 393.1912 (393.1927 calcd for C22H25N4O3, M+H); 
Anal calcd for C^H^N^: C, 67.33; H, 6.16; N, 14.27. Found: C, 67.62; H, 6.24; N, 
1437. 

20 
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Example 137 

2^tyclopropylmet^ 




l^^i>henoxyethyl)qumoliiKj-3,4-diamiiM (1.7 g, 6.1 mmol) and 
cyclopropylacetyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 130. Recrystallization from methanol 
provided 0.86 g of 2-<cyclopropylmethyl)- 1 -<2-phenoxyetnyl)- l^imidazo [4,5-c]quinolin- 
10 4-aniine as a white solid, m.p. 19L7-192.6°C 

*H NMR (300 MHz, DMSO-dc) 6 8.17 (d, J=» 7.5 Hz, 1H), 7.63 (dd, J = 8.3, 1.1 Hz, 1H), 
7.46-7.41 (m, 1H), 728-7.19 (m, 3H), 6.89 (t, J = 7.3 Hz, 1H), 6.79 (d, J - 7.8 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J = 5.0 Hz, 2H), 4.42 (t, J - 5.0 Hz, 2H), 2.99 (d, J = 6.7 Hz, 2H), 
1.40-126 (m, 1H), 0.55 (m, 2H), 0.32 (m, 2H); 

15 

,3 CNMR(75 MHz, DMSO-d«) 158.6, 154.1, 152.4, 145.5, 133.1, 130.1, 127.0, 126.9, 
121.5, 120.8, 1152, 114.7, 72.1, 66.6, 44.5, 31.1, 9.0, 4.6; 

Anal calcd for CnHaWO.l H 2 0: C, 7335; H, 6.21; N, 15.55. Found: C, 73.23; H, 
6.31; N, 15.57. 
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Example 138 

2^2^yclopaitylethytH^ 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpropionyl chloride (1.3 ml, 8.6 mmol) was reacted withN*-(2- 
phenoxyethyl)quirK)line-3 1 4^amine (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 Recrystallization from acetonitrile provided 0.44 g of the final product, 2-(2- 

cyclci>eiityletrryl>l^ as a white 

powder, m.p. 165.0°C. 

l H NMR (300 MHz, DMSOd*) 8 8.17 (d, J - 8.0 Hz, 1H), 7.64 (dd, J- 8.3, 0.80 Hz, 1H), 
7.44 (t, J = 7.3 Hz, 1H), 729-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 (d, J = IS Hz, 
15 2H), 6.60 (s, 2H), 4.97 (t, J = 4.6 Hz, 2H), 4.44 (t, J = 4.6 Hz, 2H), 3.00 (t, J = 7.6 Hz, 
2H), 1.91-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

,3 C NMR (75 MHz, CDCb) 1582, 155.0, 151.5, 144.7, 133.6, 129.9, 127 J, 127.4, 127.0, 
122.6, 121.9, 1 19.5, 1 15.5, 114.5, 66.0, 45.7, 39.8, 33.9, 32.3, 26.4, 24.9; 
MS (CI) m/e 4012336 (4012341 calcd for C25H2SN4O, M+H); 
20 Anal calcd for C^H^O: C, 74.97; H, 7.05; N, 13.99. Found: C, 74.67; H, 7.11; N, 
1357. 
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Example 139 

H^Fho»xyetoyl)-2-tetraJiyto 




N 4 K2-phenoxye%l)qumoliiie-3,4-<liammc (1.6 g, 5.7 mmol) and tetrahydrofunm- 
3-carbonyl chloride (058 ml, 7.3 mmol) were combined and treated according to the 
general procedure described in Example 130. Recrystallization from acetonitrile provided 
03 g of H2^henoxyemyl>2-tetrahy<iror^ M 

10 a tan solid, m.p. 235.9-2363°C. 

'HNMR (300 MHz, DMSO-d<) 8 8.18 (d, J - 7.8 Hz, 1H), 7.63 (dd, J = 8.3, 1.0 Hz, 1H), 
7.44 (dd, J = 7.6, 1.0 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H). 6.81 (d, J = 7.9 
Hz, 2H), 6.49 (a, 2H). 5.05 (t, J= 4.9 Hz, 2H). 4.42 (t, J - 4.9 Hz, 2H), 4.24 (m, 1H), 4.04- 
3.98 (m, 3H), 3.92-3.87 (m, lH),2.50-2.30 (m, 2H); 

15 "C NMR (75 MHz, DMSO-d,) 158.6, 155.2, 152.4, 145.5, 133J2, 130.1, 127.0, 126.9. 
121.6, 120.3, 1 15.2, 114.7, 72.1, 68.0, 66.5, 44.4, 36.0, 32.4; 
MS (O) m/e 375.1808 (375.1821 calcd for (^H^Oj, M+H); 
Anal calcd for CaHnN^O 25 H 2 0: C, 69.73; H, 5.98; N, 14.78. Found: C, 69.90; H, 
5.91; N, 1450. 
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Example 140 

1 ^2-Phenoxyethyl)-2-phCTyl-l/f-imidazo[4 ) 5^]quinolm-4-am^ 




5 

According to the general procedure described in Part C of Example 129, benzoyl 
chloride (1.0 ml, 8.5 mmol) was reacted with r^^2-phenoxyemyl)qmnolme-3,4-diamme 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to the general 
procedures described in Parts D-F of Example 129. Recrystallization from methanol 
10 provided 0.74 g of the final product, H2-phenoxyethyl)-2-phenyl-l/f-imidazo[4 t 5- 
c]qumolm^amine, as a tan solid, m.p. 182.5-1 84.6°C. 

'H NMR(300 MHz, DMSO-d«) 6 8.21 (d, J = 7.9 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-7.58 
(m, 4H), 7.48 (t, J = 7.3 Hz, 1H), 7.29 (t, J = 73 Hz, 1H), 7.16 (m, 2H), 6.85 (t, J = 7.3 
Hz, 1H), 6.68 (m, 4H), 5.02 (t, J - 5.1 Hz, 2H), 4.33 (t J = 5.1 Hz, 2H); 
15 ,3 C NMR (75 MHz, DMSO-d<j) 158.2, 153.6, 152.9, 146.0, 133.6, 131.1, 130.8, 130.3, 
130.1', 1293, 127.9, 127.5, 127.1, 121.9, 121.6, 121.2, 115.4, 114.7, 66.1,45.6; 
MS (CI) tn/e 381.1703 (381.1715 calcd for C24H21N4O, M+H); 
Anal calcd for C24H20N4CW.25 H 2 Or C, 74.88; H, 537; N, 14.55. Found: C, 74.42; H, 
5.10; N, 14.48. 
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Example 141 

4- {[2^4-Amino- ltf-inudazo[4,5-c]quinolin- 1 -yl)butoxy]methyi}benzonitrile 




5 

Part A 

2^1^-imidazo[4^^]qumolhi-l-yl)-l-butanol (3.0 g, 12.4 mmol) was added to a 
stirring mixture of a-bromo-^-tolunitxile (3.0 g, 1 5 .3 mmol), sodium hydroxide (40 ml, 
50%), dichloromethane (40 ml), and benzyltrimethylammonrum chloride (0.02 g, 0.1 1 

10 mmol). The reaction was maintained for 72 hours and then diluted with dichloromethane 
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was 
extracted with additional dichloromethane (100 ml)- The organic tractions were 
combined, washed with water, dried (MgS04), filtered, and concentrated in vacuo. The 
residue was purified by flash column chromatography (silica gel, 9/1 

15 dichloroinetliane/methanol, R* 0.48) to provide 2.66 g of 4-{[2^1/f-rmidazo[4,5- 
c]qumolin-l -y l)butoxy]metty 

PartB 

3<Hiloroperoxybenzoic acid (2.2 g, 7.5 mmol, 60% by weight) was slowly added 
20 to a solution of 4-{[2<l/^inu\Iazo[4,5^ (2.6 g, 

7.3 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml); 
dried (MgS0 4 ); filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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PaxtC 

p-Toluenesulfonyl chloride (L43 g, 7.5 mmol) was slowly added over a 20 minute 
period to a chilled (0 °Q mixture of the product from Part B (2.7 g, 73 mmol), 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 

5 thin layer chromatography (9:1 dicWoromethane/methanol) indicated that the reaction was 
complete within minutes. The reaction was warmed to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (Na 2 S04); and concentrated in vacuo. Purification 
of the resulting brown oil by flash column chromatography (silica gel, 92/8 

10 dicUoromethane/methanoI) followed by multiple recrystallizations from ethyl 
acetate/hexane yielded 0.45 g of 4-{[2^4-ammo-l/f-irmda2o[4,5^]quinolin-l- 
y0butoxy]methyl}benzonitrile as a tan powder, mp. 160.0-1 6 1.0°C. 
l H NMR (300 MHz, DMSO-d«) 8 8.41 (s, 1H), 8.20 (d, J - 7.3 Hz, 1H), 7.67 (m, 3H), 
7.44 (t, J = 73 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 5.26 (broad s, 1H), 4.54 (s, 2H), 

15 4.02-3.91 (m, 2H), 2.07 (m, 2H), 0.87 (t, J - 7.3 Hz, 3H); 

l3 C NMR (125 MHz, DMSO-d<j) 1522, 145.2, 143.8, 140.1, 132.4, 132.0, 127.5, 126.6, 

126.4, 121.0, 120.5, 118.7, 115.0, 110.0; 

MS (EI) m/e 371.1754 (371.1746 calcd for C22H21N5O); 

Anal calcd for C22H21N5O: C, 71.14; H, 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 18.51. 



151 



WO 02/46189 



PCT/US01/46581 



Example 142 

4-{ { [(2JJ>2-(4-Amino-l /f-imidfl2o[4,5-c]quinolin- 1 -yl)butyl]oxy } metfayl)benzonitrile 




5 

(2i?)-2^LFf-imidazo[4,5^]qumolin-l-yl)butan-l-ol (136 g, 53 mmol) was reacted 
according to the general procedures described in Farts A and B of Example 141 to provide 
1 .60 g of the 5N-oxide product 

Trichloroacetyl isocyanate (0.77 ml, 6.5 mmol) was added drop wise to a solution 

10 of the 5N-oxide (1.60 g) and dichloromethane (25 ml). The reaction was maintained 

overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium methoxide (4.0 ml, 21% in methanol) was added dropwise. The 
reaction was maintained for 2.5 days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 

1 5 dichloromethaneAnethanol) followed by reciystallization from methyl acetate to yield 4- 
({[(2£)-2^4-ainmo-li/-imidazo^ as a 

white solid The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: QttRALCEL® OD-RH; 
eluent 90/10/02 rKnlane/methanol/triemylamine; flow rate 2 ml/min, Rt 7.8 rninutes). 

20 ! H NMR (500 MHz, DMSO-do) 8 8.39 (s, 1H), 8.20 (d, J * 7.8 Hz, 1H), 7.69 (d, J = 8.1 
Hz, 2H), 7.63 (dd, J - 8.3, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 731 (d, J - 8.1 Hz, 2H), 723 
(m, 1H), 6.58 (s, 2H), 527 (broad s, 1H), 4.57 (s, 2H), 4.03 (dd, J = 103, 6.8 Hz, 1H), 
3.93 (dd, J -103, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J - 73 Hz, 3H); 
Anal calcd for C2H21N5O: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 

4-( {[(2^2^4-Ainino- lH-imidazo^.S^jquinolin-- 1 -yl)butyl]oxy } metfayI)benzoTiitrile 



5 




(2S)-2<l/f-inudazo[4^]quinolm-l-yI)butan-l-ol (13 g) was reacted according 
to the general procedure described in Example 142. RecrystaDization of the final product 
from ethyl acetate/hexanes provided 02 g of 4-( { [(2*S)-2^4-affiino- 1 J/-imidazo[4,5 - 

10 c]quinolin- 1 -yI)butyl]oxy}methyI)bcnzonitrile as a white solid. The enantiomeric excess 
(ee) of the final product was determined to be greater than 99% based on liquid 
chromatography (column; CEflRALCEL® OD-RH; eluent 90/10/02 
pentane/methanol/tricthylamine; flow rate 2 ml/min, R< 8.7 minutes). 
l H NMR (500 MHz, DMSO-d«) 8 8.40 (s, 1H), 8.20 (d, J - 8.0 Hz, 1H), 7.70 (d, J - 8.2 

15 Hz, 2H), 7.63 (dd, J - 8.3, 1.1 Hz, 1H), 7.46-7.41 (m, 1H), 731 (d, J = 8.2 Hz, 2H), 723 
(m, 1H), 6.62 (s, 2H), 527 (broad s, 1H), 4.57 (s, 2H), 4.04 (dd, J =■ 10.3, 6.7 Hz, 1H), 
3.93 (dd, J =103, 3.9 Hz, 1H), 2.10 (m, 2H), 0.88 (t, J - 7.3 Hz, 3H); 
Anal calcd for CnHziNsOzC, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 5.98; N, 
18.96. 
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Example 144 

2^-MethoxyethylH-PK^^ 




PartA 

Propargyl bromide (10.0 ml, 89.8 mmol, 80 % in toluene) and 
benzylnrmethylammonium chloride (0.60 g. 32 mmol) were dissolved in dicMommethane 
(1 30 ml). The solution was treated with sodium hydroxide (1 30 ml, 50 % w/w in water) 
2W-Methoxye1hylM*i^ (20 0 fc m ^ ^ 

added and the mixture was vigorously stirred for 18 hours. Thin layer chromatography 
(9/1 chlomformAnethanol) indicated complete conversion. The mixture was diluted with 
water (200 ml) and the phases were separated. The aqueous fraction was extracted with 
additional dichloromethane (3 x 150ml). Tte combined organic fractions were washed 
with brine (100 ml), dried (Na 2 S0 4 ), filtered and concentrated to yield 22.7 g of 2-0. 

solid. 



H NMR (300 MHz, DMSOd,) 5 9.15 (s, 1H). 8.40 (m. 1H), 8.15 (m, 1H), 7.73-7.64 (m, 
2H), 4.89 ft J » 5.3 Hz, 2H), 4.10 (d, J - 2.4 Hz, 2H), 3.95 ft J = 5.1 Hz, 2H), 3.89 ft J - 
6.9 Hz, 2H), 336 ft J - 2.4 Hz, 1H), 3.32 (s. 3H), 3.27 ft I = 6.9 Hz, 2H) 
20 PartB 

2K2-Meti^%l>l- [2 -(p T o P -2-ynyloxy)e%l]-l/r-mn 
(22.7 g, 73.4 mmol) was dissolved in chloroform (300 ml) and chilled in an ice water bath. 
3<Moroperoxybenzoic acid (17.0 g, 127.9 mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 cMorofbrm/metbanoI) at 30 
minutes indicated that there was still starting material present Additional 3- 
chloroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. After 2 hours, the 
reaction was warmed to ambient temperature and quenched by the addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous traction was extracted with additional chloroform (2 x 50 ml). The combined 
organic fractions were washed with water (100 ml), brine (100 ml); dried (Na2S(>4); 
filtered; and concentrated in vacuo to provide a dark orange solid. *H NMR indicated less 
5 than 5 % 3-chlorobenzoic acid in the crude product The material was used without 
further purification. 

*H NMR (300 MHz, DMSO^) 6 8.56 (s, 1H), 8.33 (d, J => 7.7 Hz, 1H), 7.99 (d, J = 7.3 
Hz, 1H), 7.38-7.30 (m, 2H), 4.40 (t, J - 4.8 Hz, 2H), 3.63 (d, J = 2.1 Hz, 2H), 3.47 (t, J - 
4.9 Hz, 2H), 3.40 (t, J - 63 Hz, 2H), 2.88 (t, J = 2.0 Hz, 1H), 2.84 (a, 3H), 2.78 (t, J - 63 
10 Hz,2H). 
PartC 

Under an atmosphere of nitrogen, 2-(2-methoxyethyl)- 1 ^-(jprop-l- 
ynyloxy)emyl]-l/f-irnidazo[4,5^ (1.57 g, 4.83 mmol) was dissolved 

in dichloromethane (25 ml). Trichloroacetyl isocyanato (0.80 ml, 6.71 mmol) was added 

15 dropwise via syringe. The reaction was stirred for 1 hour and then the volatiles were 

removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspension. A solution of sodium methoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a dark orange solution. Alter 1 .5 hours the reaction 
was quenched by the slow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichloromethane (3 x 10 ml) and the organic fractions were combined and washed with 
water (10 ml) and brine (10 ml). The solution was dried (Na2S04), filtered and 
concentrated in vacuo to yield the crude product as an orange solid. Recrystallization 
from propyl acetate provided 0.78 g of 2-(2-methoxyethyl)- 1 -[2-(prop-2-ynyloxy)ethyl]- 

25 1 //- imi dazo [4 ,5 -c] quino lin-4-amine as off-white crystals. 

l H NMR (300 MHz, DMSO^) 5 8.05 (d, J - 7.3 Hz, 1H), 7.61 (d, J - 12 Hz, 1H), 7.42 
(t, J - 7.8 Hz, 1H), 7.23 (t, J = 73 Hz, 1H), 6.44 (bs, 2H), 4.78 (t, J - 5.2 Hz, 2H), 4.1 1 (d, 
J-2.5Hz,2H),3^1(t, J»5.5Hz,2H),3.83(t,J = 6.7Hz,2H), 3.37 (t, J » 2.6 Hz, 1H), 
330 (s, 3H), 3.20 (t, J - 6.8 Hz, 2H); 

30 MS(CI)m/e325(M + H); 

Anal calcd for C18H20N4O2: C, 66.65; H, 62\ ; N, 17.27. Found: C, 66.34; H, 6.05; N, 
16.96. 



155 



WO 02/46189 



PCI7US01/46581 



10 



15 



20 



Example 145 
amine 




PartA 

Using me general method of Example 1 PartB, 2K2-metbyl-lJ?-imidazo[4^- 
c]qninoIin-l-yl)ethyl acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2-(2- 
meftyl-S^xido-lH-imidazoH^Jqmnolm-l-yOemyl acetate as a brown solid. Material 
was used without further purification. 
PartB 

A dried round bottom flask was charged with a stir bar, 2-(2-methyI-5^xido-l#- 
imidazo[4^-c]quinoHn-l-yl)ethyl acetate (8.7 g, 30.49 mmol). anhydrous 
dimethylfbnnamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To this 
brown mixture was added phosphorus oxychloride (3.1 mL) by syringe at ambient 
temperature. The reaction solution cleared in a couple of minutes and a slight exotfacrm 
was observed The reaction was judged to be complete after 30 minutes. The volatiles 
were removed under reduced pressure. The resulting brown solid was partitioned between 
dichloromethanc and 4% aqueous sodium bicarbonate to a pH of ~8. The aqueous layer 
was extracted with dichloromethane (5x). The organic fractions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 92 g of 2-(4-chloro-2-methyl- 
l/f-imidazo[4,5^]quinolin-l-yl)eniyl acetate as a brown ofl. 
MS (CI) for CisHmCINjOi m/z 304 (MH*), 262, 218 
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PartC 

A round bottom flask was charge with a stir bar, 2-{4-chloro-2-methyH/f- 
mritoo[4,5^]qumolm-l-yl)ethyl acetate (9.2 g, 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 g, 3.0 mmol). The reaction was judged complete after stirring 

5 for 5 hours at 26 °C. The solution was partitioned between chloroform and brine. The 
organic layer was removed and the aqueous fraction extracted with chloroform (6x). The 
organic fractions were combined, dried with anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed. The 
solution was stoppered and maintained at ambient temperature for 24 hours. The resulting 

10 fine white crystals were collected by filtration to provide 4.49 g of 2-{4-chloro-2-methyl- 
W-imidazo[4,5^]qumolm-l-yl)ethanoL' 
MS (CI) for CnHuCINaO m/z 262 (MH*), 218 
PartD 

A round bottom flask was charge with a stir bar, 2-(4-cMoro-2-methyM JJ- 
1 5 hnidazo[4,5-c]quinolin- 1 -yl)ethanol (3.9 g, 14.9 mmol), m'cWoromethane (125 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyltrimethylammonium chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To this mixture was added 
cinnamyl bromide (8.8 g, 44.71 mmol) as a solid. After 45 minutes the solution was clear 
and the reaction was judged complete. The solution was poured into ice water (200 mL), 
20 the organic layer separated and was drawn off. The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
dicrdoromethane/methanol). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloro-2- 
memyl-H2-{[(2E)-3^herrylr^ as a 

white solid 

MS (CI) for C22H20CIN3O m/z 378 (MH*), 262, 228 
PartE 

30 4-Chloro-2-methyl-l-(2- {[(2E)0-phenyIprop-2^yl]oxy}etrryl)-l/f-irm 

c]quinoline (2.12 g, 5.61 mmol), was combined with an ammonia/methanol solution (7%, 
70 mL) in a bomb and heated to 1 50 °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete, lie solution was concentrated under 
reduced pressure to ~ 10 ml, diluted with anmonia/methanol (7%, 50 mL) and reacted in 
a bomb at 150 'C for 8.5 hours to complete the reaction. The solution was partitioned 
between dicbloromethane and saturated aqueous sodium bicarbonate and the organic layer 
5 removed. The aqueous layer was saturated with sodium chloride and extracted with 
dichloromethane (3x). The organic fractions were combined, dried with anhydrous 
sodium sulfate and concentrated under reduced pressure. The resulting brown solid was 
recrystalized from methanol to provide 0.963 g of 2-methyH-(2-{[(2E)-3-phe n ylp ro p-2 
enyl]oxy}ethyr>l#-hm^ 

Analysis. Calculated for C^H^O: %C, 73.72; %H, 6.19; %N, 15.63. Found: %C 
73.48; %H, 6.25; %N, 15.57 

, HNMR(300MHz,DMSCm1 s ) 6 8.08 (d, J - 7.5 Hz, 1 H),7.61 (d, J = 8.1 Hz, 1 H) 740 
(U = 5.6 Hz, 1 H), 7. 18-7 JO (m, 6 H), 6.51 (s, 2 H), 6.31 (d, J- 162 Hz, 1 H), 6 17 (dt, 

15 J =15.6,5.3Hz,lIi),4.76(U=5.0Hz,2H),4.05(a,J-3.9Hz,2H),3.91(U = 56 2 
H),2.64(s,3H) 

MS (CI) far CjjHatyO m/z 259 (MH*), 243, 199 



20 



Example 146 

2-memyl-l- { 2-r(3-phe n yl^^ 

c]quinolin-4-aminc 
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Part A 

Using the general method of Example 1 15 Part C, the 4-anrino group was 
introduced to 2^2-metbyl-5^Hdo-ltf-imid^ acetate (8.47 g, 

29.71 mmol). The resulting brown oil was purified by trituration with acetomtrfle and 
5 dried to yield 3.583 g of 2<4-a^ncH2-me%14/f-nnidazo[4,5^]quinolin^-yl)ethyl 
acetate as a tan solid. 

MS (CI) for Q3H16CIN4O2 mlz 285 (MH 4 ), 270, 199 
PaitB 

A Pair flask was charged with 2-(4-ammc~2-metltyl-l/f-imid 1 - 

10 yl)ethyl acetate (3.61 g, 12.64 mmol), trifluoroacetic acid (50 mL) and purged with 

nitrogen. To this solution was added platinum(IV) oxide (0.5 g). The reaction was judged 
to be complete after 13 days of hydro genation at ambient temperature. The solution was 
filtered and the volatiles removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethane and saturated aqueous sodium bicarbonate to a pH of 
15 ~ 8. The layers were separated. The aqueous layer was extracted with dichloromethane 
(4x). The organic tractions were combined, dried with anhydrous sodium sulfate and 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acetate/methanol (9/1) and dried to provide 0.98 g of 2-(4- 
atmino-2-methyl-6,7,8,9-tetrahydrc^l^^ as a white 

20 solid. 

MS (CI) for Ci 3 H 18 N40 mlz 247 (MH*), 203 
PartC 

Using the general method of Example 1 Part A, 2-(4-ammo-2-methy 1-6, 7,8,9- 
tetrahyd^l//-inridazo[4,5-c]quinolin-l-yl)ct^ (0.763 g, 3.098 mmol) was reacted 
25 with propargyl bromide (80% in toluene, 1 .1 mL, 9.29 mmol) to provide 0.42 g of 2- 
methyl-1 -[2-(prop-2-ynyloxy)ethyl]^,7,8,9-tetrahydTO- l/f-mudazo[4,5-c]qiiinolin-4- 
amine as a brown oil 

MS (O) for C 16 H2oN 4 0 mlz 285 (MH*), 247, 183 
PartD 

30 Using die general method of Example 12 Part A, 2-methyl-l-[2-(prop-2- 

ynyloxy)etbyl]^,7,8,9-tetrahydn>-l//-hni (0.396 g, 1.392 

mmol) was reacted with iodobenzene (0.17 mL, 1 .532 mmol) at ambient temperature. 
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After 18 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The volatiles were removed under reduced pressure. The 
resulting oil was partitioned between dichlorometfaane and 4% aqueous sodium carbonate 
and the organic layer removed. The aqueous layer was extracted with dichloromethane 
(3x). The organic fractions were combined, dried with anhydrous sodium sulfate and the 
volatiles were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 mcMoromeWmethanol). The resulting white 
solid was dissolved in dichloromethane (2 mL) and reacted with 1M HQ in ether (2 mL). 
The volatiles were removed under reduced pressure and the resulting solids recrystallized 
from methanol to provide 0.1089 g of 2-memyl-l-{2^(3^henylprop-2- y nyI)ox y ]emyl}. 
6^,8^tetrahydit>-l//-iim^[4^^]qumo m >4^c (hydrochloride), 3 as a tan solid. 
Analysis. Calculated for CnH^O (HC1)„ (HjO^: %C, 59.74; %H, 6.22; %N, 12.67; 
940, 15.23. Found: %C, 59.72; %H, 6.04; %N, 12.65; %0, 14.99 
'H NMR (300 MHz, DMSO-dj) 6 7.93 (s, 2 H), 7.36-7.40 (m, 3 H), 7.28-7.30 (m, 2 H), 
4.56 ft J = 5.0 Hz, 2 H), 4 35 (s, 2 H), 3.88 ft J = 5.3 Hz, 2 H), 2.92 (s, 2 H), 2.69 (s, 2 H) 
2.60 (s, 3 H), 1.73 (s, 4 H) 
MS (CI) for CaHi^O m/z 361 (MH*), 247, 199 



20 CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis factor (a) (IFN and TNF, 
respectively) secreted into culture media as described by Testerman et al. In "Cytokine 
Induction by the Immunomodulatora Imiquimod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 
Blood Oall Pn^mtfjon fa, Pnltnp. 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifugation using Histopaque®-1077. The PBMCs are 
30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10* 

cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media containing test compound. 
Compound Preparation 

The compounds are sohibilized in dimethyl sulfoxide (DMSO). The DMSO 
5 concentration should not exceed a final concentration of 1% for addition to the culture 
wells. 
Incubation 

The solution of test compound is added at 60 uM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then 
1 0 added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (0.12 to 30 uM). The final concentration of PBMC suspension is 1.5-2 X 
10 6 cells/mL The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere. 
Separation. 

15 Following incubation the plates are centrifuged for 5-10 minutes at 1000 rpm 

(-200 x g) at 4°C. The cell-free culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis factor (a) by ELISA 

20 Interferon (a) and Tumor Necrosis Factor (*) An*lyy« by FT/TigA 

Interferon (a) concentration is determined by ELISA using a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg^mL. 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 from Genzyme, Cambridge, MA; RAD Systems, Minneapolis, MN; or Pharmingen, San 
Diego, CA. Results are expressed in pg/mL. 

The table below lists the lowest concentration found to induce interferon and the 
lowest concentration found to induce tumor necrosis factor for each compound. A u * n 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 fiM. 
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Cytokine Induction in Human Cells 1 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


1 


0.12 


1.11 


2 


1.11 


* 


3 


0.12 


3.33 


4 


0.12 


* 


5 


0.12 


1.11 


6 


0.12 


* 


7 


1.11 


037 


8 


1.11 


10 


9 


* 




10 


1.11 


10 


11 


Ul 


* 


12 


10 


* 


13 


10 


10 


14 


10 


10 


15 


0.12 


♦ 


16 


0.01 


037 


17 


0.12 


0.37 


18 


0.12 


1.11 


19 


037 


* 


20 


* 


* 


21 


0.12 


* 


22 


0.12 


0.37 


23 


1.11 


* 


24 


0.12 


* 


25 


0.12 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (jiM) 


Interferon 


Tumor Necrosis Factor 


26 


0.12 


* 


27 


0.12 


* 


28 


10 




29 




* 


30 


333 




31 


♦ 




32 


10 


* 


33 


♦ 




34 


• ■ 




35 






36 


♦ 




37 


* 


• 


38 


10 


* 


39 


Ul 




40 


0.12 


* 


41 


Ul 


3.33 


42 


037 


* 


43 


037 


* 


45 


037 




46 


0.01 


3.33 


47 


0.12 


• 


48 


0.12 




49 


0.04 




50 


333 




51 


037 




52 


1.11 




53 


Ul 




54 


0.12 
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Cytokine Induction in Human Cells ~ 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


iumorNecrosis Factor 1 


55 




• — 


56 


1.11 


10 


57 


* 


30 


58 


3.33 


• 


59 


J U1 


• 


60 


1.11 


* 


61 


3.33 


~ ; 


62 


* 


3.33 




* 


— 


64 


3.33 


j— 


65 


Ml 


~~ * 




I * 


~ i : — 




* 




68 


| 3J3 


i 


69 


Ml 





70 


037 


• 


71 


333 


~i 


72 


1.11 


♦ 


73 


1.11 


* 


74 


0.37 




75 


* 




76 


1.11 




77 


0.12 




78 


* 




79 


♦ 




80 


• 




81 


l.ll ~r 




82 


» 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


83 


037 




84 


0.37 




85 


0.37 


♦ 


86 


037 


* 


87 


1.11 


• 


88 


037 


30 


89 


037 


10 


90 


0.12 


10 


91 


037 


10 


92 


333 


333 


93 


0.12 


10 


94 


0.01 


333 


95 


1.11 




96 


0.12 


10 


97 


1.11 


4 


98 


037 


• 


99 


0.37 


* 


100 


* 


* 


101 


0.04 


10 


102 


037 


♦ 


103 




10 


104 


0.12 


10 


105 


037 


1.11 


106 


037 




108 


0.00017 


0.04 


109 


0.01 


0.37 


110 


333 


+ 


111 


3.33 


* 
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Cytokine Induction in Human Cella 


Example 
Number 


lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


112 


♦ 




113 


Ul 


♦ 


114 


0.12 


0.37 


115 


0.12 


1.11 


! 116 


♦ 


• 


117 


* 


* 


118 


0.01 


0.04 


119 


0.01 


r 0.12 


120 


0.01 


. 0.01 


121 


0.01 


0.04 . 


122 


0.01 


0.12 


123 


0.12 


10 


124 


1.11 


10 


125 


0.01 


0.37 


126 


0.04 


0.04 


127 


0.01 


0.12 


128 


* 




129 


0.01 


0.04 


130 
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3.33 


131 


♦ 
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0.01 
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133 


3.33 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 


3.33 
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WHAT IS CLAIMED IS: 



1. A compound of the formula (I): 

5 




X is -CHR3-, -CHR3-aIkyl-, or -CHR 3 -aIkcnyl-; 
Ri is selected from the group consisting of: 

-alkenyl; 

-aryl; and 

-Rr-aryl; 

R 2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-hcteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyl- Y-aryl; and 

- alkyi or alkenyl substituted by one ox more substhuents selected 
from the group consisting of: 

-OH; 

-halogen; 



10 

wherein: 



15 



20 



25 



168 



PCT/US01/46581 

-N(R 3 )2; 
-C0-N(R3)i; . 
-COCmo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 

-aryl; 

-heteroaryl; 
-hcterocyclyl; 
-CO-aiyl; and 
-CO-heteroaxyl; 

R* is alkyl or alkeny!, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cwo aflcoxy, hydroxy, halogen and trifluoTomethyl; 
or a pharmaceutically acceptable salt thereof. 

20 

2. A compound or salt of claim 1 wherein Ri is -alkyl-aryL 

3. A compound or salt of claim 1 wherein Ri is -<CH2)o-r-phenyL 

25 4. A compound or salt of claim 1 wherein Ri is -(CH^w-substituted phenyl 

5. A compound or salt of claim 1 wherein X is -CH(aDcyl)(alkyI)- wherein the alkyl 
groups can be the same or different 

30 6. A compound or salt of claim 1 wherein X is -CEfe-CHr-. 

7. A compound or salt of claim 1 wherein X is -CHfCiHjXCEb)-. 
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5 



10 



8. A compound or salt of claim 1 wherein is H. 

9. A compound or salt of claim 1 wherein Ra is aflcyl 

10. A compound or salt of claim 1 wherein Ra is -*Bcyl-0-alkyL 



11. A compound of the formula (U) 
NH 2 




I 

X-0-(CH2) M(r -C=C— R I0 



wherein X is -CHR 3 - t -CHR 3 -aIkyl-, or -CHRa-aDcenyi-; 

Rio is selected from the group consisting of. 
-H; 

15 -alkyl; 

-alkenyl; and 
-aryl; 

Ra is selected from the group consisting of: 
-hydrogen; 
20 -aikyl; 

-alkenyl; 

-heteroaryl; 
-heterocyefyi; 

25 -alkyl-Y-alkyl; 

ndkyl-Y- alkenyl; 
-aflcyl-Y-aryl; and 
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-aUcyl or alkenyl substituted by on or more substhuents selected 
from the group consisting of: 

-OH; 

-halogen; 

5 -N^; 

-CO-N(R 3 )2; 
-CO-Cmo aDcyl; 
-CO-OCuioaBqrl; 
-N 3 ; 

10 -aryl; 

-heteroaryl; 
-hetcrocycryl; 
-CO-aryl; and 
-COheteroaryl; 

15 nis0to4; 

each Y is iridependentiy -O- or-S(0)oa-; 
each Ka is independently H or Cmo aDcyl; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
20 or a phannaceutically acceptable salt thereof. 

12. A compound of claim 1 1 wherein Rio is aryl. 

13. A compound or salt of claim 1 1 wherein Rio is — (CUVr- phenyl. 

25 

14. A compound or salt of claim 1 1 wherein Rio is — (OT 2 )o^-^bstituted phenyl 

15. A compound or salt of claim 1 1 wherein X is -CH(aDcyl)(alkyI>-, wherein the 
alkyl group 8 can be the same or different. 

30 

16. A compound or salt of claim 1 1 wherein X is -CH2-CH2— 
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17. A compound or salt of claim 1 1 wherein X is -CH(C2H 5 )(CH2>-. 



18. A compound or salt of claim 11 wherein Rj is K 
5 19. A compound or salt of claim 1 1 wherein Ri is alkyl. 

20. A compound or salt of claim 1 1 wherein Ri is alkyl-O-alkyL 

21. A compound of the formula (HI) 

NH 2 



io (m) 

wherein: X is -CHR r , -CHRa-alkyl-, or-CHR 3 -aIkenyl-; 
Ri is selected from the group consisting of: 
-aryl; 

15 -aflcenyl; and 

-Rr«ryl; 

Ra is selected from the group consisting of: 
-hydrogen; 
-alkyl; 

20 -alkerryl; 

-aryl; 

-heteroaxyl; 
-heterocycryl; 
-alkyi-Y-alkyl; 
25 . -alkyl-Y-aryl; 

- altyi-Y- aflcenyl; and 
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- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

5 -NCRa)^ 

" -CO-N(Ra)2; 
-CO-Cmo alkyl; 
-COO-Cmo alkyl; 
-N 3 ; 

10 -aryl; 

-hoteroaryl; 
-hetcrocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

15 R4 is alkyl or alkcnyU which may be intcmrptod by one or more 

-O- groups; 

each Rj is mdependentry H or Cmo alkyl; 
each Y is independently -O- or-S(0)«-; 
d is 0 to 4; and 

20 each R present is independently selected from the group consisting of Cuo 

alkyl, C1-10 alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceuticalry acceptable salt thereof. 

22. A coinpound or salt of claim 21 wherein Ri is -(CH^r^ubstitutjed phenyl. 

25 

23 . A ajrnpound or salt of claim 2 1 wherein Ri is H or alkyl 

24. A compound or salt of claim 2 1 wherein Rz is -aDcyl-O-alkyl. 
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25. Acomp und f me formula (IV): 




wherein; X is -CHRj-, -CHRj-alkyl-, or -CHR 3 -aIkcnyls 
Rio is selected from the group consisting of: 
-H; 

-alkyl; 

-alkenyi; and 
/ -aryl; 

Ra is selected from the group consisting o£ 
-hydrogen; 

-alkenyi; 
-aryl; 

-heteroaryl; 
-heterocycryl; 
-alkyl-Y-alkyl; 
-alkyl-Y-aryl; 
-alkyl-Y- alkenyi; and 

- alkyl or alkenyi substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R 3 )2; 
-CO-N(R3k 
-CO-Cmo aDcyl; 
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-CO-O-C M0 aIkyI; 

-N 3 ; 

-aiyU 

-heteroaryl; 

5 -hcterocyclyl; 

-CO-aryl; and 
-COheteroaryl; 
each Rj is independently H or Cmo alkyi; 
each Y is independently -O- or - S(0)o-r; 
10 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo • 
alkyi, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 

15 26. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 and a pharmaceutically acceptable earner. 

27. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 1 and a pharmaceutically acceptable carrier. 

20 

28. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 21 and a pharmaceutically acceptable carrier. 

29. A method of inducing cytokine biosynthesis in an animal comprising administering 
25 a therapeutically effective amount of a compound or salt of claim 1 to the animal. 

30. The method of claim 29 wherein the cytokine is IFN-o. 

31. A method of inducing cytokine biosynthesis in an animal comprising ad mini stering 
30 a therapeutically effective amount of a compound or salt of claim 11 to the animal. 

32. The method of claim 31 wherein the cytokine is IFN-o. 
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33. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal. 

5 34. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal. 

35. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 1 to the animal. 

10 

36. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 1 to the animal. 

37. A method of inducing cytokine biosynthesis in an animal comprising administering 
15 a theraputicaHy effective amount of a compound or salt of claim 21 to the animal. 

38. The method of claim 37 wherein the cytokine is IFN-cl 

39. A method of treating a viral disease in an animal comprising administering a 
20 therapeutically effective amount of a compound or salt of claim 21 to the animal. 

40. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 21 to the animaL 

25 41 . A compound of the formula (V): 
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wherein X is -CHR3-, -CHRa-alkyl-, or -€HR 3 -aIkcnyl-; 
Ri is selected from the group consisting of: 
-aryl; 
-alkenyl; 

5 -Rr-aryl; and 

-(CH2)t.i(r-C^-Rio; 
Ra is selected from the group consisting of 
-hydrogen; 
-alkyl; 

10 -alkenyl; 

*-aryl; 
-heteroaryl; 
-heterocycryl; 
-alkyl-Y-aHcyl; 
15 -alkyl-Y- alkenyl; 

-alkyl-Y^aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of 
-OH; 

20 -halogen; 

-NCRafc; 
-CO-NOto; 

-CO-C^o alkyl; 
-CO-OCmo alkyl; 
25 -N 3 ; 

-aryl; 

-heteroaryl; 

-heterocycryl; 

-CO-aryl; and 
30 -CO-heteroaryl; 

R4 is aDcyl or alkenyl, which may be interrupted by one or more 
-O- groups; 
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5 



42. 



10 



each Rj is independently H or Cm 0 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)<«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of C\.\o 
alkyl, Cj-io aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof. 

A compound of the formula (VI): 



X is -CHR 3 -, -CHR3-alkyl-, or -CHR 3 -alkeiiyls 
Ri is selected from the group consisting of: 

-aryl; 
-alkenyl; 
-Rr-aryl;and 
-<CH 2 )m0-^:-Rio; 
Ri is selected from die group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 

-aryl; 

-heteroaiyl; 

-hetcrocyclyl; 

-alkyt-Y-alkyl; 




(VI) 
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-alkyl-Y- alkenyl; 
-aJkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substxtuents selected 
from the group consisting of. 

-OH; 

-halogen; 

-COCi-ioaDcyl; 
-CO-O-Cno alkyU 
-N 3 ; 
-aiyl; 

-heteroaryl; 
-hetaocycryl; 
-CO-aryl; and 
-COheteroaryU 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or C\.\q alkyl; 

R, 0 is selected from the group consisting of H, aDcyl, alkenyl and aryl; 
each Y is independently -O- or -S(0>«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cuq 
alkyl, Ct-10 alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 
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43. A compound of me formula (VII): 




(vn) 



5 wherein: X is -CHRr, -CHR 3 -alkyK or-CHRjHuTccnyl-; 

R t is selected from me group consisting of: 

-aryfc 
-alkenyl; 
-R4-aryl; and 

10 -(CHiImo-OC-Rio; • 

Ri is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independency H or Cmo alkyl; 

R11 is selected from the group consisting of H, alkyl, alkenyl and aryl; 
15 nis0to4;and 

each R present is independently selected from the group consisting of C\.io 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifraoromethyl; 
or a pharmaceutically acceptable salt thereof. 

20 44. A compound of the formula (VIII): 

N— (COOR 7 >2 




X-O-R! 



(vm) 



180 



WO 02/46189 PCTAJS01/46581 



wherein: X is -CHR 3 -, -CHRj-alkyl-, or -CHR 3 -alkenyI-; 
Ri is selected from the group consisting of; 
-*iyi; 

5 ' -alkenyl; 

-Rr-aryl; and 

^CHOwo-C^-Rio; 
Ri is selected from the group consisting of: 

-hydrogen; 
10 -alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 
-heterocyclyl: 

15 ■ * -alkyl-Y-alkyl; 

-alky 1-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
20 -OH; 

-halogen; 

-N(R3)i; 

-CO-Nfl^; 

-CO-Cmo alkyl; 
25 -COO-Cmo alkyl; 

-N 3 ; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 

30 -CO-aryl; and 

-CO-heteroary!; 
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10 

45. 



-O- groups; 

each R3 is independently H or Cuo alkyl; 

Rio is selected from the group consisting of H, alkyl, aDcenyl and aryl; 

each Y is independently -O- or -S(0)o.2-; 

nis0to4; 

each R present is independently selected from the group consisting of Ci 

alkyl, Cwo aflcoxy, hydroxy, halogen and trifluorometbyl; and 

R7 is Jerf-butyl or benzyl; 

or a pharmacentically acceptable salt thereof 

A compound of the formula (EX) 





•N 



X-O-R, 



(IX) 



wherein: 



X is -CHR3-, -CHR 3 -aIkyK or -CHR 3 -aIkenyl-; 



20 



Ri is selected from the group consisting of: 
-aryl; 
-aDcenyl; 
-Rr-aryl; and 
-(CHi)mo-C^H; 



25 



Ra is selected from the group consisting of. 
-hydrogen; 
-alkyl; 
-aDcenyl; 
-aryl; 
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-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyt 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted fay one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R3fc 

-CO-N(R3)i; 

-CO-C|.io alkyl; 

-CO-O-Ci-io alkyl; 

-N 3 ; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-COheteroaryl; 



R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or C mo alkyl; * 
each Y is independently -O- or -S(0)o-r ; 
n is 0 to 4 ; and 

each R present is independently selected from the group consisting of C mo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phflxrnaceutically acceptable salt thereof! 
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